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SPECIAL 


CONVENTION 
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to get MORE PRODUCTION 
at LOWER COST 
with your PRESENT MANPOWER 


PRECISION INSPECTION EQUIPMENT 


Quality contro! gages Automatic gaging, classifying, 
and segregating machines 
Indicati porators 
a Standard precision gages 


Production and toolroom measuring Special gaging equipment 
instruments ; 
X-Ray continuous measurement 


Multiple dimension production gages goges 


MORE PRODUCTIVE MACHINE TOOLS 


Gear burring, burnishing and Thread and form grinders 
chamfering machines Threading machines 
Micro-Form grinders Automatic welders 


Crushtrue grinding equipment Special machine tools 
TIME-SAVING THREADING TOOLS 


Solid taps Self-opening dieheads 
Collapsible taps Thread chasers 


CONTRACT SERVICES 


Engineering and design Contract manufacturing 
Dies of all sizes Forms, threads, precision parts 
Tooling Special production machines 


Call, wire or write for a qualified Sheffield engineer to help 
select equipment which best meets your expanded requirements. 
Address CUSTOMER CONSULTATION SERVICE. 


ne Sheffield « 


Dayton 1, Ohio, U.S.A. 


GAGES = MEASURING INSTRUMENTS * MACHINE TOOLS 
CONTRACT SERVICES «© THREADING TOOLS 









More and Finer Prductsat Lower Unit Costa! 


from food products to motor cars and from 


soaps, coffees, toiletries to electronics 


BIG NAMES... .ittLe Names... for company after company 


R.G. BOCK P. Q. SCOPES with the QUALITY INDEX of 
STANDARD CONFORMITY are helping to make 


fine products finer, to lower unit costs—and 


to increase productivity ... bringing quality control 


from process levels to the desk of management. 


write 


for 


outline 


of 


practice 


The R. G. BOCK P. Q. SCOPE is a physical expression of control, measuring Actual Per- 
formance with a predetermined Standard Expectancy, establishing (and Signaling) plus 
or minus variations—being designed for particular adaptation to Productivity Control 
both quality and quantity). Scopes are located at work centers—exercising an added 
alerting influence upon operating personnel by bringing below standard performance into 
focus for corrective action, while a job is running They are made to hold a 10” x 6” or 10” 


x 3” control chart for plotting statistical data. 


THE QUALITY INDEX—Standard Conformity, developed by R. G. Bock Engineers, is a 
scale of values for translating and compiling statistical evaluations of the quality levels 
of a Process, a Product, an Operator, Group or an entire Plant—providing a uniform 
method for rating quality levels and for bringing quality control from the Process to the Desk 
of Management. The evaluations of the index conform to Standard Deviation— three sigma 
range and to attribute measurements—align with accepted practice for measuring pro 
ductivity (quantity) and are psychologically responsive in scoring the performance of an 
operator or group— providing in addition, the basics for applying quality incentives, tieing 


Quality and Quantity together for economical manufacture. 


Our organization also renders a specialized service to industry in instituting and training personnel in statistical 
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methods of quality control. 


R. G. BOCK ENGINEERS + INDUSTRIAL MANAGEMENT 


ORGANIZATION «¢ PLANNING ¢ CONTROL 
1937 IRVING PARK ROAD + CHICAGO 13, ILLINOIS 





for new high precision gaging... 


ie NEW N® 955 
Electronic Caliper 


Now you can measure work-in-process as closely as .00001 _— 





without removing the work from the machine or fixture, 
without lifting work from the bench. Apply the No. 955 
Brown & Sharpe Electronic Caliper to the work and take your 
readings in units from .0001” to .G0001” on the 

No. 950 Electronic Amplifier, 


A measuring range from 0” to 4” is provided by four 
interchangeable jaws ... only one master is required for any 
particular setting. For measuring long work pieces, an aligning 
attachment is available which provides a positive 
three-point bearing when caliper 

is applied to the work. A complete 

description of this precision 

caliper is given in the new é 

Electronic Measuring Equipment : 

Catalog. Write for it. ‘ili A 

Brown & Sharpe Mfg. Co., 

Providence 1, R. L. 


Electronic Coliper with \ f 

Aligning Attechment 4 

meosuring long, slender 

werk in yinding mo 

chine without disturb 

ing work set-up 

WE URGE BUYING THROUGH THE DISTRIBUTOR nn al , 

~. 


Brown & Sharpe 











JANUS 
The first of January, as you know, is 
that time of the year when many of us 
indulge in the practice of making New 
Year's resolutions. Some of us, how- 
ver don't even bother to make any on 
he theory that we will then have fewer 


resolutions to break next week. Those 
who do make them, on the other hand 
ire following a rather age-old custom 
which stems indirectly from the Roman 





god, Janus 
As most of you probably also know 


is gentleman Janus was responsible 





the guarding of doorways, portals 
gateways and the like—a simple matter 
for him with his two faces which could 
watch in both of the directions to which 
ur doorways gave access 


Ultimately. however, the Romans be 


gan to attach philosophical significance 
1s well as physical importance to Janus 

netions so that he was also “put in 
charge of” that month which repre 
ented the starting of a new year. This 
vas a rather logical extension of his 


functions since it represented the guard 


g of a portal in time. Again his two 








ces played an important role because 
with them he was able to help people 
0k backward and forward at the 
same time—backward over the failures 
ind accomplishments of the year just 
past and forward over the hopes of the 
year coming up 
And this consequently is what the 


onth of January has to mean to 





nost of us—a time to > time for re 
view, a chance to examine past mis- 
takes, an opportunity to lay plans for 


the future which we hope will be devoid 
of past errors 

The point in this discussion, of course 
s that for ASQC the opportunity for 
ooking over the past and new years is 
coming up with the conclusion of the 
fiscal year at the end of June. Each o 
is—as individuals as sections as a 
national group—should examine our ac 
complishments of the past year with 
pride, our ball-dropping with chagrin 
We should look forward to new, greater 
efforts—efforts from which we eliminate 
the futile motions we went through be- 
wre, efforts which we sincerely try to 
convert into great accomplishments. But 
most of all we should not lose sight of 
the fact that the greatness of an achieve- 
ment is not judged on the basis of its 
massiveness 

Finally it should be pointed out that 
this idea of an “annual review” can 
be streamlined into a regular working 
habit so that one’s modus operandi will 
incorporate a review of past experiences 
4s a continue: phase of current activity 

A particviar problem, then, might be 
attacked with something like the fol- 
owing procedure: an analysis of the 
problem. at hand with a reexamination 
f previous related problems to deter- 
mine whether they would modify the 
analysis of the present one, carrying out 


the action called for by the problem, and 
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finally a review of the analysis and though, is the point that our friend 
action immediately upon completion and Janus should be an ever-present guard- 
while the results are still fresh. This ian——not merely an agent for one day 
review would then be one of the things or month of the year. To the same 
to be reexamined during the analysis of extent that statistical analysis increases 
some future problem. It’s also entirely the assurance that we will make correct 
probable that during the reexamination decisions, so will the idea of a con- 
stage of the new problem, one’s opinion tinuing review, analysis, action and 
about the review which was made at the eview greatly increase the assurance 
conclusion of the previous problem may that our efforts will result in solid 
change Both viewpoints—the review achievement 
made while the problem was fresh and GRF 
the reexamination mellowed by time SS 
are desirable Our Cover courtesy of Philadelphia 
The notion which is significant here convention and visitors bureau 
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NOW!...Boost your profits 
with the NEW 


G BOND 


for your latest Norton 
value-adding 


~yoUeH UF BOLD? 


It took five years of continuous research and fie ld-testing 


YOU CAN SEE THE DIFFERENCE. The spark stream from a Norton 
G Bond ALUNDUM wheel is more continuous, more even, in- 
dicating uniformity of wheel structure and of cutting action 


to bring you the new, exclusive Norton G Bond 


Now the most efficient vitrified bond ever produced is 
ready to add your latest “Touch of Gold” for increased 
product-value and profits ina wide range of precision 


and semi-precision grinding jobs. 


Secret of the new G Bond's great superiority is the way 
it holds each abrasive gram for maximum cutting action. 
Then, just when it should, it lets go, assuring a constant 
grinding surface of new grains with fresh, sharp cutting 
edges. It is designed to do this better than the bond in any 


wheel you have ever used before. 


As a result, Norton ALUNDUM® grinding wheels made 
YOU CAN HEAR THE DIFFERENCE. Norton G Bond wheels — with the new G Bond have definite advantages that you can 
with the pleasant, steady swish-h-h of free, easy cutting = see and hear as they grina and that are proved im the 


hear no harsh grinding noise. 
“s better work they turn out for less cost. 


That’s your newest “Touch of Gold” developed by 
Norton to help boost your prohts and keep your operators 
happy Make suve you add it to your production And re- 
member, only Norton offers you over 65 years of experience 

y 


in abrasives, grinding wheels and grinding and lapping 


Dia hine Ss. 


QUALITY CONTROL 


is an important reason for Norton superiority. From 
the moment that the abrasives, bonds and other raw 
materials enter the mile-long Norton Worcester plant 
until the completed grinding wheels are shipped, 
quality control plays an important part in their manu 
facture. Norton Company, Worcester 6, Mass. Ware 


YOU CAN PROVE THE DIFFERENCE. From — purpose to high 
t 


production work, every job you do with the new G Bond wheels houses in Five Cities — Distributors in All Principal 
will benefit by the unique Culling aculon that grinds faster, freer, Cities. 
and cooler 
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~o Loading Dock = 


The 11 1-year-old Case tradition of making every er more than the price of a part—his time, perhaps 
part of every machine a bit better than might seem a trip to town, or crop loss. So it is that countless 
necessary has built the world-wide Case reputation tests guard famous Case Dependability all along 
of dependability. To achieve this vital quality, to the line from drawing board to loading dock 
maintain it consistently and at moderate cost in J. 1. Case Co., Racine, Wisconsin, “Serving Farm- 


thousands of components for hundreds of diverse ers Since 1842.” 


products—takes endless care at every step of de- 
sign, materials purchase, manufacture, and ship- 
ping. 
The supreme test of quality is performance and 
endurance in the field. A breakdown costs the farm- (base 








= scrap pile. Too bad so much machining time 
was wasted on them before final inspection 


showed them to be defective! 


a. you see here ore headed for the 


You're bound to have some scrap losses in any complex 
manufacturing, but scrap can be held to a minimum and 
scrap losses reduced 


Sure, you're going to throw out the defectives. But that 
doesn't mean you've got to have scrap piles loaded with 
machining time 


The secret is proper ‘correctioneering” with process 
control. And we mean early. Catching defects whenever 
and wherever they pop up on the production line can save Inspecting rough forged connecting rods tor 
you countless hours of labor and machine time. Even Magnegle® Avorescent indications of defects 


, e . Process Control—through Methods by 
better, it lets you find and correct the cause of defects. Regneien-Tads Ge tow end Chava” 


RESULT: FEWER DEFECTS, LESS WASTE, of Lower Production Costs 
FEWER REJECTIONS AND LOWER COST. @ Detects defective parts and materials when it 


costs least to rej.ct them 


The most economical kind of ‘‘correctioneering” is usually 
with one of Magnaflux Corporation's Methods for non 
destructive testing. They're fast, positive and easy. Your 

. F @ insures consistently acceptable quality at lowest 
inspectors don't have to guess; they know, and right now ened gee gleee 


@ Reveals faults in tools or processes when they 
first occur, to prevent making defects 


If your scrap pile is big, and you'd like to do something 
about it, write for our booklet on process control and what Write for this broad 
it can do for you. It may suggest dollar making ideas to you coverage booklet 


* Magnafluz and Magnagilo are U.S Registered trademarks of now. 
Magaallux Corporation 


MAGNAFLUX* s& 


MAGNAFLUX CORPORATION 


eerenation 7304 W. Lowrence Avenue, Chicago 31, Illinois 
Reg. U.S. Per. OF New York 36 + Pittsburgh 27 + Cleveland 15 + Detroit 11 + Dallas 9 + Los Angeles 58 














Ne. 110 Johnson RING-Snap Thread Com 
porator with Standard Accessories for 
providing positive checking Concentricity 


of Head O.D. to Thread 


Do you know how much your old style gages are costing you in outsized 
work and wasteful scrap? More than you probably realize. That's be- 
cause old style gages are not only incapable of “analyzing” errors but 
their production rate is too slow and their wear-rate is excessive 


To properly meet today’s high quality standards at reasonable produc- 8G-CN Johnson RING-Snap (BG) and ROLL 


tion costs, the screw manufacturer cannot gamble with the products of 
inaccurate or incomplete gaging. Today's competition demands that you gives reading of “Cumulative 
be properly “gaged up” as well as “tooled up”. Only the right gaging th Riiaainte 

equipment, properly used, can assure the highest degree of quality 
control and quality production at low gaging costs 


Snap (CN) Thread Comparotor combination 


Size and 


» 


Johnson Thread Comparators and Gages are designed to 
eliminate all of the unsatisfactory technical and economic 
features of both thread ring and other impractical fixed gages 


and comparators. 


No matter what your thread gaging problem may be, there’s a Johnson 
Gage or accessory designed to do the job auickly, accurately and in 
expensively. Send for new, completely informative literature or contact 
us direct on your thread gaging problems 


MF 
Jerison eee 
Cay 2 THE JOHNSON GAGE EXHIBIT : ill 
BOOTHS 34-35-36 Ne. 155 Johnson RING-Snap Comparator 
with Standor ccessories an aptor 
JOHNSON GAGE COMPANY Tce ie aos Ma area See 
BLOOMFIELD, CONNECTICUT PHILADELPHIA, PA. Conical Surface to the External Thread 
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Hit takes dependable MEN |) 
~ to build dependable MACHINES 


If you could take a trip through all five of the Minneapolis- 
Moline factories, and if every member of the MM Old-Timers 
Club were wearing his pin you'd find that well over ten pet 
cent of the approximately 8,000 MM employees have given more 
than 20 years of their lives toward building MM Modern Ma 
chines. You'd discover that such a tenure record proves ““MM is 
a good company to work for.” And, you'd learn that dependable 
MM employees build dependability into MM Tractors, Farm 
Machinery and Power Units. In fact, you'd probably agree that 
for progressive engineering, quality production, and the kind of 
knowledge it takes to provide fop-value machinery there's 
just no substitute for experience, and MM people have it! 
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ACTIVE MEMBERS—MM OLD TIMERS’ CLUB 

tA * Janweory 75 

LOCATION 50-Yr 40.Yr 30-Yr 

Lake Street Plant 0 18 108 

Hopkins Plant 21 ‘ 

Home Office 6 

Como Plant 

New Brighton Plant 

Moline Plant 

Louisville Plant 

Divisions 

Argentina 


TOTAL Old-Timers, Company-Wide — 904 (active) 

















This new MM Medel UB Tractor is tomorrow's 

tractor available today! The UB, offering a new 

high in comfort, power, and safety is on 

other dependable MM machine built by depend 
able MM men 


Dependable MM men build fer the future of 
farming, too. Typical of edvaenced MM me 
chines, the Uni-Harvestor, af right, hervests 
corn, grain, teed and been crept by mounting 
interchangeable harvesting machines onto the 
prize-winning MM Uni-Tractor 
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The heavy lines on the Chort- 
Gage hove indentations forming 
slits of light when the port is 
within tolerance. If the part is 
undersized, light is seen under 
the entire line..if oversized, no 
light is seen. Only a quick glance 
is necessary to check tolerances. 
Experienced help is not required 








checked tn 60 secoude 


The firing pin illustrated above has 26 critical dimensions. Yet, 
by Optical Projection Gaging, the entire inspection takes less 
than 60 seconds—a fraction of the time and costs required with 
mechanical gages. 

The part is mounted in a fixture on the stage of a Kodak Con- 
tour Projector. Its image, magnified 10 times, is projected on 
the screen and compared with a Chart-Gage. Although the image 
of the 342” part is 35” in length, the entire part is checked on 
the 14” diameter screen by means of indexing the part in the 
fixture. The entire procedure requires less time than it would 
take to merely handle the gages ordinarily used 

Perhaps you can realize similar savings in inspection costs 
through Optical Projection Gaging, as so many industries and 
government facilities have. To find out, send sample parts and 
specification prints for our analysis, or write and have our local 
representative contact you for a personal conference. 


OPTICAL GAGING PRODUCTS IN(¢ 


The ebeve photographs show the 260 FORBES STREET, ROCHESTER 11, N.Y 
above p' r w 
imoge of the part in the three in- 
spection positions. The same “com- SPECIALISTS IN PROJECTION GAGING 
posite” Chart-Gage is used for all 

three. 


See us at the ASQC Show May 27-28 Booths 16 & 17 
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FivTvimes THAT Pass THE TEST 


proud of 


When you have inspection and quality control procedures 
you're proud enough of to talk about, they must be good. 

These three advertisements were published by firms justly 
proud of their methods. All three use Kodak Contour Pro- 
jectors as an example of the type of care they exercise in 
producing products of uniformly high precision. 

Optical gaging with a Kodak Contour Projector provides 
a fast, accurate method of production measurement and 
inspection. Operators can get the work out in a hurry— 
little training is required. Accessories are available to make 


possible measurement of the most complex shapes 


To see how a Kodak Contour 
Projector can help you reduce 
inspection costs, improve qual- 
ity, send for our new 12-page 
booklet. It gives you details of 
both the Model 2A, for preci- 
sion micrometry, and the 
Model 3, for fast, routine gag- 
Front Row at the Raceway ing. For your copy, write to: 


Industrial Optical Division 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 








the KODAK CONTOUR PROJECTOR 


A new sound movie, Optical Gaging, shows how to simplify complex 
mspection problems. We'll tell you how to get it for a showing 





Research 
Rides a Rocket 


The Naval Research Laboratory's 
Viking rocket research at White 
Sands Proving Grounds, N. M., 
hunts facts, figures and formulas 
in the upper atmosphere. 
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Pipes 
that 
grew 


without 


s-section of coaxial cable. To triple capacity, Bell Laboratories and Western 


Electric engineers had to make 1000 amplifiers work perfectly in tandem 


eed repeater power along the same cable that carries messages put sig 


m and off the ve at numerous cities along the route without distortion 


carry telephone messages and 

country through the Bell Svstem’'s 

Once i} iy 600 voices 

on “ television pri ran ow | rrv SOO voices 


or 600 voices plus a broadcast quality television program 


Yet the pipes aren't any larg They are being 
mace into tripk duty voicew \ peaters, new 
terminal equipment ind other transmission advances 


developed by Bell Laboratories engineers 


The conversion expense is less than the cost 
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] : ’ : } 
fined manufacturing procedures, mak possibl only by boratories engineer tests new triple-duty coaxial system. It marks the first 


close co operation of Bell Laboratories and Western ne that telephone conversations and television can travel through the same 
at the same time. With a wider frequency band being transmitted, big 


wing extra coaxial cables But it ills for highly re 


Electric, manufacturing unit of the Bell Svstem 
blem was to eliminate interference between the two types of signals 


In improving the coaxial cable system they created 


more than 20 years ago, engineers at Bell Telephone Faeek 
Laboratories devised a new way to ive America still ‘a B E L L T E L E P H O N E 
~ LABORATORIES 


MPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS 
FOR CREATIVE MEN IN CIENTIFIC AND TECHNICAL FIELDS 


better tele phon service, while the cost stavs low. 





Quality Control 
begins with Research 


World's Largest Research Center for Building Materials 
and Asbestos Products—Manville. N. J. 


Johns - Manville 
e Products of quality for 95 years 
e Pioneers in quality control 


e Manufacturer of 400 lines of products 
for home and industry 


Through the statistical approach to Quality Control, Johns-Manville is 
zealously maintaining its reputation for quality and passing on the 
to its millions of customers. 


Johns-Manville 


22 EAST 40TH ST. NEW YORK 16, N.Y. 




















YENERAL MOTORS engineers are never satis 

y fied with the results of laboratory tests 
alone. 
That's why we have three proving vrounds 
where cars, trucks and military vehicles are 
tested under conditions that duplic ate actual 
In addition, Allison operates a fourth —a 
ecround in the air. 


prot ing 


At our flight tes: facility on Weir Cook 


Airport in Indianapolis, experimental and 


production mode ls of Allison turbine engines 
mounted in flying test beds in latest 


it type aireralt ind put through their 


we now 


paces under actual flight conditions. 
Over and above this, Allison has invested in 
its own Convair Liner to evaluate and demon- 
strate the application of Turbo-Prop engines 
in military and commercial transports. 
Allison engines have powered the lurbo- 
Liner on more than 150 individual flights— 
and the program of testing and development 
continues 

This actual flight testing of Allison engines 
helps explain their constant improvement — 
in thrust, in fue | economy, in endurance and, 
in fact, all the factors that spell dependable, 


high output performance. 


v “& 
== a 
C72 DIVISION OF GENERAL MOTORS, INDIANAPOLIS, INDIANA 
A“ 


World's most experienced designer and builder of aircraft turbine engines 





7 
ging 


Manag 


Quality Control to Encourage 


(Quality-Mindedness 


4. Vv. FEIGENBAUM 


General Electric 


final analysis t ] 


The 


elations 


product qual employe and 


Pe the 
ity 
people 
skilled 
effort 


very 


efi 
and 


depends upor conscientous operato! 


sound 
effort 


turn 


narmonious 
This 
depends upon the 


but 


upon quality an campaigns 


human human 


its 


mmpetence ipervision 


in traini 


g course all I 


’ ‘ 
‘ 


But the 


positive 


intangible extremely in r re 


f 
ol 


portant spirit quality-minded- eisa whose 


extending f 
thre 
the 


that 


ness rom mana n attitude i 

I 

quality 
ital 


ty 


top ue s 
the n 


It i 


SUCCESS 


quali 


to and than 1 ) 


right 
at 


surprising 


ment ugn e! mportant these 


women bench scarcely nfluential 


genuine has beer impact 


a modern quality control progran habits 
of this 


exists 


rsonneis quali 
indirectly 


fro 


related to the degres« directly and 


the 


methoc 


directly results 


mindedness at nally and informally 


Tex hnical 


how 


quality 


plant is——no mat which 


all 


assurt 


in 
introduced 


first weeks and months 


ter important we and organized du 


alone 


can agret iS 
the 
nstalled 


What 


rds 


they are—cannot any 


f 


long-term effectiveness 


QC program 


r a tactory 


deeds 


odert 


thr igt rather 


The initial and greatest continuing does 


the 


—wrams 


wi 


rY quality 
) the 


‘ 
t forer 


the 


reall 
the 
engineer 
to thet 


objective | 


must 


in management ‘ ct ve an 


modern therefore to desig: 
the 
of 


attitudes among plant personnel to 


pr engineet 


Do the 


spons bilities 


be establishment and mainten y see ita th 


ance positiv and conscientious 


ward quality and the mode ‘ to to cost 
if The se 
not automatically 
if 


merely 


n 


attitude 


meat: come 


the 


mean accounting 


to 
What does quality cor 


wv its control “ laboratory 


develop—mne shipping” I 


ry to mear 


already 
the 


retained they are 


thre 


mode rm 


« to top mar 


igh tr 


Qc 


deserved and earned 


istence ‘ 


N 


plant 
if 


trol con 


tf 
They must be 


lation a prograt 


st impo 
through : 


ion by plant top manage 


ment and members its QC organ 
ization, through 
tre work the 
tivities 

The tl 


principally concerned 


ot 


the 


m in quail 


remarks it 


ty 


qual 


ill attempt t 


é 


SS earning 
They w 
the 


n 


rey 


that are inv 


dern QC pr 


et 
a 


considerations 


so n 
tnat 


be 


sirable 


AnAaARINE a 


quality 
tt 


gram positive 


lie 
may earned to e fulles ard qual 


ce skilled 
| told 
QUALITY-MINDEDNESS AMONG 
PLANT PERSONNEL 


Quality 


you and I can se! 


tudes 
he 
matter how 


ot 


sincere 


mindedness—a spirit that 


sound on the part ose m 
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a full-time basis. He may, on the 
er hand, initially devote only part 
his time to quality control with 
to be placed on the activ 

Wher 


and practical it may 


gradually develops 

yssible 
beneficial that the individ 

selected be a man who is 

a member of the plant ol 
th its quality 

personally familia: 


the nda 


»y-Project Beginning 


introductory meeting 


of QC 


ity in the shop, only a few proj 


to actual initiatior 


will be selected as the first steps 
They may be cart i on in the new 
esign-control field, in the incoming 
control 


phase ol quality 


control, or in either of the other two 


Th project by project approach 


sids in the 


selling of the program to 


personnel through the mediun 
quality control results 

It also provides a prac tical means fos 
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troublesome quality problems 
if the plant and obtaining success in 
ittacking and solvi them, then se 

lecting nore oO} the over-all 


progran QC jobs will 


gradually vol ! a form best 


adapted to the requirements of the 


Results 


wth of the QC progran 
rectly dependent upon the 
esults it produces t is extremely 
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Installing a Quality Control System 


J. M. JURAN 


Consulting Management Engineer 
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Prevention is the “quality control 
engineering " job, utilizing all of the 
modern statistical and managerial 
techniques, aimed at solving quality 
problems and devising means to pr« 
vent their future recurrence. Among 
the techniques 
capability 
analysis, design of experiments, de 
sign of sampling plans, and others 


used are process 


analysis, control chart 


Assurance is the job of determin 
ing the existing quality of product 
and policing the system for 
taining quality 
niques of check inspection 


main 
It involves the tech 
quality 
audit, analysis of consumer com 
plaints market 
quality, and others 


determination of 


This breakdown by Juran is pri 
marily designed to show the separate 
nature of the three quality control 
jobs and to suggest a form of organi 
zation through which the complet 
quality function may be full: 
covered. It does not infer that the 
prevention concept is limited to one 
specialized regiment of the quality 
control “brigade’ 
prevention techniqr es may be cor 
centrated in a small part of the or 
ganization, but the 
prevention must pervade the entir« 


skill in applying 


philosophy ol 


quality control activity 


Reflect, for example, on the singu 
lar ineffectiveness of a sampling in 
spection acceptance plan in which no 
provision is included for notifying 
the producing operator of the reject 
ion of a lot. Or consider the spine 
lessness and futility of a quality as 
surance plan which management re 
fuses to tak 
spur an investigation of the reasor 


seriously enough to 
for extraordinary deviations. Neithe: 
of these acceptance or assurance jobs 
has a “built-in” 
As every quality control neophyt 


prevention device 


has been told and every practitione: 
knows, no technique can succeed o1 
survive unless it is linked securely to 
statistical 
They 


elements of 


the preventive idea. The 
techniques are no exceptions 
contribute to all thre« 
the quality function, but they can do 
little if managment is unwilling t 
accept the preventive philosophy 


*It is seldom, of course, that management 
is actually hostile to the preventive philo 
sophy. but the author knows of at least one 
instance where efforts to apply quality con 
trol techniques were unavailing because of 
such hostility. It occurred In a paper manu 
facturing company subsidiary of a large pub 
lisher ecause of this consanguineous rel: 
tionship, top quality paper was sold to 
parent company at cost price. whereas 
onds".-sold on the open market 
commanded a higher price Clearly. manage 
ment of the subsidiary company had little 
incentive for adopting a preventive attitude 
toward defects 
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The idea of prevention is obviously 
Indeed, there is 
scarcely a field of human endeavor 
where it has not taken hold, once the 
knowledge and tools for preventior 


available k re 


preventive medi 


not a new one 


become prevention 


crime prevention 
cine, preventive maintenance and 
accident prevention are a few of the 
fields in which the idea has success 
Each of these is 


actually the outgrowth of an activity 


fully gel minated 


originally established—and still ex- 
istent—-to cope with the immediate 
effects of the death or dis 
detecting 


d SC aS 
aster’, ix fighting fires 
ve, healing the sick, repairing the 
wreck, etc. But the human mind is 
not content with putting out fires 
from the accumulated experience of 
fire-fighting. it seeks out the most 
frequent cause of fires and, once 
these are known t devises tech- 
niques and programs to battle these 
CaUS@CS 
The lefect prevention idea was 
born of the same circumstances. It 
came from the observation of repeat- 
ng patterns in the causes for defec- 
tives and powerful desire to battle 
these causes. It is simply the concept 
that it is far better and cheaper t 
prevent defects from happening than 
to suffer the toll they take in dollars 
morale 
ars ago, this was still largel 
oday, however, there is 
ubt that this idea, togethe: 
techn ques tor ac hieving it 
of the n 
ap, rework 


inspection bills ir 


t powerful means for 
complaint 
industry 
have pointed to the lush sav- 
us they have been able to secure 
Juran’s wide sp ead experience in a 
number of companies leads him to 
the statement that a good quality 
ontrol program can usually succeed 
n reducing the cost of defects 
those items listed 


which includes 


above by 50 percent 


TECHNIQUES FOR DEFECT 
PREVENTION 
means tor 


then are the 


What 
achieving this desirable situation” 
Te begin with, we must divide them 


two broad classes 


(a) Those which are employed 


when the know-how for 
prevention ts available, but 


is not being used 


Those which are employed 
when the know-how for 
prevention is not available 
and so must first be ob- 


tained 


When a mac hine or process is pro- 
ducing parts that normally meet the 
specification requirements and wher 


the operators of these machines o 


processes fully understand the oper 
ation and adjustment of the process 
then the know-how 
there is no reason why 


But often they 


iS available ar d 
detectives 
should be made 
made, because the operator is car 
less, or is working on a poorly-con 
ceived incentive system, or becaus« 
the foreman insists on running the 


machine too fast, or because the 


material changed 
vithout 
be« ause 


When this 
throughout the pliant then it is ob. 


specification is 
adequate nvest 


situatior i ampar 


ous that use is nm being made 


existing know-how Preventior 
defects is then a humar relat 
problem and must be atta 

through the careful use ‘wf the m: 

ways of influencing human beha 

Some of these are development of 
better working conditions, bette 
supervisior bette a 
methods, better incentives 
ity, educational campaigi 
posters, slogans, contests, « 
these seek, through 
with quality-mindedness 
achieve that kind of vork 


whict 


indocti 


vironment I 
philosophy can be 
tured 

However vhen the 
preventing 
available 
tation ol 
erly contrived—can bt 


desired quality improvement 


of moder 


complex fabric 
duction—with the quality 


bility divided among n 


and minds— it 
find that the 
exist. Ultimate 

to meet specifications 
; 


many source ana 
are collected and analyzed t 

possible to determine how to prevent 
defectives Such situati ; Vary I 
sin ple 


complexity all the way from 


machine operations where a ew 
hours of fact-finding will suffice 
the more « mmplic ated processes i! 
volv ing several operations that may 
require several months of experi 
menting and fact-gathering before 


control system car » achieved 
The development of this 
sary know-how involves a three- 

mode of attack 
1. Reliance or the 


method of collecting facts in- 


neces- 


fold 


scientific 


stead of or opinions 
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these facts by Materials The boss who spends all his ener- 
gies fighting inspection instead of 
fighting the defects and eliminat- 


ing the need for inspection 


ained and qual- 1. The purchased materia 
A techniques eV inspected until it 
assembly departme 

of results to not The executive who bemoans the 
passing of “pride of workmanship” 
lost art instead of searching 


for restoring it 


I ssary action . 
— : ve purchased n 
f specificatior 


cepted 


affor _ s 7 oo nos The list could be extended for 
The pure! materia : - many more pages, but the idea is 


very function ir “i : > clear—this sort of thing is the “stuff” 
2B ie A fo ; defectives are made of. It should 
also be evident that the specific cause 
f a particular defect will never be 


1 
t becomes crystal 
prevention a 

j 


1€SIRI 


the pl | thods obvious until the fact-finding and 


ilysis has been carried out 


FINDING THE RIGHT 

PREVENTIVE DEVICE 
i After the roots of the problem 
until all the par are mac have been located, much considera- 
deciding whether ’ re Bo ; tion must be given to the question 
bad of finding the right type of preventa- 
tive device. Excluding the situations 
having purely mechanical solutions 
t can be said that there is a right 


ROOTS OF DEFECT- 
PREVENTION PROBLEMS 


lefect-pre ; 7 , , . A lar time and place but that the 


preventive technique for the par- 


ef that de =e ~ ame technique may not be right for 
ERAT ie : the same problem at a different time 
r in a different plant. There is, in 
other words, a kind of fourth dimen- 
on about the selection of the pre- 
ve technique to be used. Not 
it solve the particular 
defect problem to which it is ap- 
plied, but it must be physiologically 
adaptable to the environment and 
the personnel who must use it at 

that part cular time 
f defect-pre a ahem ; “i A good example of the temporal 
ven bv Feiger : ms. > propriety of the preventive tech- 
headings: Men é : nique is afforded by the following 
Machines, Mar I t not | review of the history of one par- 
s classificatio ‘ to n the toleran icular problem through four sep- 
tua 4 n f machir that arat phases over a space of four 

mment 


| de 


rst Phase 


In the assembly department of a 

certain high-volume operation, a 

tudy was made of the frequency of 

occurence of certain types of defects 

it was discovered that the major 

cause of assembly rejects came from 

defective soldering in one of the sub- 

assemblies. So costly was the pro- 

sun Ged piece work rates for total prod cess of tearing down the assembly, 
acquaint him , ion it 50 ' tripping the defective parts, re- 
requirements t ot ar « 4 he superintendent who b hi soldering and replating them that 
blueprint foremen sé y tor i gE to meet it was decided to institute a 100 
rroduct oul never percent inspection of soldered parts 

quality record prior to plating and asembly. For 
this time and place, this was an ap- 

phrases getting = k propriate preventive technique. It 
es eee _ en te took the problem out of the assembly 


lepartment—-where little could be 


who mouths pretty 


or inspector 
ski ) when som pec 
seriously shuts down a mat 


to help him ¢ learned of cause and effect—and put 


necessary 
consctentiou ris? 


trained 
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Out of the grimy scrap pile come 


BETTER STEEL PRODUCTS 


N OILY MESS of steel chips under a machine! 
So much steel scrap? Yes, but that scrap 
can tell an important story about the machin- 


ability of steel 


Republic metallurgists know that. So they take 
samples of chips cut from various steels. They 
study them 


measure changes in hardness—right 


down to each tiny grain of steel 


That's just one of the ways in which Republic 
has learned so much about the intricacies of steel 
There are many others—each a part of Republic's 
continuous program ot research to improve its 


3-FOLD SERVICE FOR STEEL USERS 


ad 


was 


uty *. 
ap 


How Republic Steel Research is Helping Machine Tool Users...and You 


Here it is: 
1. Production of the best possible steels and steel 
products—thousands of them. 


2. Recommendation as to which steel or steel 
product will do a specific job best. 


3. Assistance in developing the most efficient and 
most economical method of processing or fabrica- 
tion to achieve the desired end result. 


This doesn't necessarily mean that Republic can 
work miracles for you but it does mean that 
Republic, through its well-balanced organization 
of men who know steels and steel products, can 
help you get the most out of the steels and steel 
products you use. 


REPUBLIC STEEL 


World's Widest Range of Steels and Steel Products 
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IN POIN 


GOTO 


gives a pilot his bearings 


Laboratories of scier 

ond processes 

ture s instrument beoring creas 

are seocled, air conditioned 

ond slightly pressurized to 
Under these 


ideal conditions, bearings ore 


keep ovt dust 


Aircraft circling the globe must reach 
destinations with pin point 
hairline variation 


distant 
precision. Even a 
from absolute accuracy in instrument 
readings could mean grave errors in 
flight calculations. 

Because of their ability to operate 
with minimum torque, New Depar 
ture ball bearings are widely used in 


sensitive instrumentation. To assure 


the highest standards of precision and 
accuracy, New Departure maintains 
special manufacturing facilities. 


If you have an application that de- 
mands accurate, low friction support 
of moving parts, under low torque or 
high speed operating conditions, New 
Departure can best meet the require 
ments. In the air, keep your eye on 
the BALL to be sure of your BEARINGS! 


Line h BALL 


ROLLS 


NEW DEPARTURE 


BALL BEARINGS 


assembled, tested and packed 


New Departure ball beorings 


ore quickly available from the 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 


industry's largest nation je 


of warehouse stocks : Also makers of the famous New Departure C ' Brake 


network 
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Schenley’s 
unmatched skill 


The best-tasting 
whiskies in ages 


How a taste 


is born 


You may not know it, but 
the first step in the makin 
of Schenley whiskies begins 
with vou 

In fact. vou had a hand in 
deciding the taste of vour 
favorite Schenley brand 
before it ever apy ared at 
the corner store and tavern 

You see, at Schenley, var- 
lenis whiske ‘ sample s are 
created by master blenders 
taken all over the eountrs, 
and taste-tested by thou- 
sands and thousands of 
people . doctors, law ye 
workers, merchants your 
friends neighbors perhaps 
even vou. This vast public 
then tastes, judges, com- 
pares and elects a favorite 

Once the nation’s prefer- 
ence is known, Schenley 
makes certain that every 
bottle of this whiskey has 
the same fine taste. In scien- 
tifie tests, panels of expert 
tasters imsure that each 
bottle matches the standards 
you ve sel 

Its all part of a network 
of quality controls, which 
guards the goodness of 
Schenley whiskies from the 
time the gram is grown tll 

vears later—the whiskey 
is m vour glass This is 
Schenleyv’s way of bringing 
vou the utmost enjovment 
inevery drop of every drink 
Schenley Distillers, Ine.. 
New York. N.Y 





New Taft-Peirce COMPUTING CompAlRator 
FIGURES AS IT MEASURES 





For measuring problems that involve determining 
two variable dimensions... then combining them 
in a laborious calculation, Taft-Peirce engineers 
now offer a valuable new time-and-labor-saving 
tool. An air gage that does the whole job 
Measures. Computes. And indicates the result 
instantly on a single dial. 

lypical applications include determining devi- 
ation from desired degree of taper or angle... 
center distance without respect to hole size. . . 
parallelism or angularity of shafts or bores. And 
many others. 


For example, the three Computing CompAIR- 


THE TAFT-PEIRCE 


MANUFACTURING COMPANY - WOONSOCKET, 


ators above indicate center distance, bend, and 
twist of connecting rods. They do the work of six 
standard indicators, eliminate human error, and 


save hundreds of man-hours every year. 


For more information on Computing CompAlRators 
and mony other items, get your copy of the new 
Taft-Peirce Handbook 
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Using Training Conferences as a 


(Quality Control Catalyst” 


PAUL C. CLIFFORD 


State Teachers College, Montclair, New Jersey 


TRAHIS article eally had its incep- 
comments 


tion in a couple of 
made to me during the past year 
One was at the annual convention 
Cleveland. A friend, who was one of 
the real founders of the society, com 
mented on the really impressive 
group attending that 


Paul, I wonder if this thing isn 


convention 
growing faster than we are The 


second comment occurred at a 


luncheon at one of the General Ele« 
tric divisions where I was helping t 
conduct a conference. The general 

anager of the division asked me 
how industry was accepting quality 
control. I proceeded to repeat some 
ot the knew 
When I quietly 
Now I'd like to hear your explana 
tion of the failures 


These 


do a little re-examination of con 


“success stories I 


finished he said 


two remarks caused me to 
science. I sat down to study my own 
activities in the field of quality con- 
trol, to see what answers I could find 
to the questions implied or asked 
Five years ago the function of 
tatistical quality control seemed t 
be the use of control charts and ac 
ceptance sampling plans by the in 
The typical ol 


ganization chart, if it showed such a 


spection department 


function at all, showed it as a minor 
appendage of the inspection depart- 
of two or three 


ment consisting 


people concerned with acceptance 
sampling plans and control charts on 
parts o1 produc ts. The leaders in the 
field of quality control did not agree 
with this limited concept, but in gen 
eral that was the status granted by 
ndustry. Indeed even this limited 
status has not as yet received accept- 
ance by a large part of American i 
austry 

When quality control was consid 
ered as the application of statistical 
methods to the inspection function 
there was an obvious need for train- 
ng in certain fundamentals of statis- 
tice To a great extent the program 
sponsored by the Engineering Sci- 
*Paper presented om the program of the 


Sixth Annual Convention of ASQC in Syra 
me. New York, May 1952 
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ence and Management Training Pro 
gram of the War Production Board 
met this need. Some 2000 people 
took the intensive course, and about 
6000 more took part-time course 

Since the 


thousands more have taken sin 


end of the wal 


colle Les n 
§ ASQC. Th 


courses is wet 


training sponsored by 
dustries, or sections 
content of these 
known and does not need restate 
ment here. It was and still is difficult 


to evaluate these training programs 


I should like to give two quota 


tions 


These training programs have 
been the subject for high praise and 
biting criticism They have been 
criticized because they emphasized 
the mathematics at the expense of 
explaining usefulness of the tech- 
niques This was a valid criticism 
Yet at the time there were avail 
able too few people who had a shop 
background and who at the same 
time were qualified as instructors 
The best source of instructors was 
in men of mathematical back 
ground Moreover the mathema 
ticians themselves began to learn 
hop needs, and the courses began 


t » more practical 


Irrespective of these criticisms 


these wartime training programs 
were the means for stimulating the 
imagination of thousands of men in 
many plants. The broadcasting of 
these seeds has grown, in record 
time, a crop of quality control en- 
thusiasts. The influence of thes« 
men is beginning to make itself 


felt in industry 


second quotation gives anothe 


of the story 


The usual experience, in these 
intensive courses is to find that 
nitially, representatives from in 
dustry want and demand only so- 


called After 


taking the coufse and making some 


practical materials 
use of their procedures, they learn 
the value of statistics and then de 
cide that the differences 
practice and theory is rather fuzzy 
if a difference even exists. In fact 


between 


many take the view that what 


works in practice does so because 


it has a reason, and that reason is 


the theory It is these practical 
people who ordinarily request ad 
ditional ‘theoretical’ work. In fact 
they often ask that what might be 
i semester's or a year's work in 
mathematical statistics be presented 
during one forenoon, possibly in 
one hour; not only be presented 
but be set out in such a way that 
they car back to their plant 
and us ) the particular prob 


lems ‘ hand 


As one ot the 
who began to be 
that there 


mathematicians 
I know 


is essential truth in both 


practical 


olf these quotations There is no 
doubt that a large proportion of those 
who have had basic training in qual- 
ity control have never used the train- 
ing. There is also no doubt that many 
have found the theory of statistics 
fascinating and have pursued it on 
their own. Purely as a personal re- 
action I would suggest th it is in- 
teresting to note how practical some 
of the professors have become, and 
how theoretical the 


Let 


engineers can 


It is just about ter ars ago tnat 
1 taught my first class in statistical 
control At the time it 


seemed very practical to me. In the 


quality 


course of the next five vears I taught 
a great many such courses The 
course content was similar to that 
of the standard texts. The class dis- 
cussions were practical in the sense 
that most of them were concerned 
with problems and case histories 
rather than with statistical theory 
The persons enrolled came from a 
variety of industries, generally at the 
lower level 

Several years ago I began to won- 
der whether this work had been of 
real value, other than the fact that 
I was paid for it. I took the old class 
lists that I had and checked them 
over. I found that I could identify 
only a few who had continued any 
obvious connection with either sta- 
tistics or quality control. I made an 
attempt to follow up on these ex- 
students of ming I have by now 


checked up on a reasonable sample 
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Not counting Moreover I am sure that experi 


vere tempora ence Is not unique Speaking at the 
ees, I find that th all th: convention last year in Cleveland 
Dr. J. M. Juran stated In a re 


cent paper” I reported on the results 


classifications 


The largest a 
who “found it 
(the industry) 
with it and I've 
The second 


sheep were those 


of quality control programs started 
since World War II by 39 companies 
The study disclosed a shocking mot 
tality rate for these programs The 


ailures were due to failure to utilize 
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This study by Jurar s controvel 
al Quality 


fect prevet 


control is defined as de 
tion anc a successful 
quality program is one that cuts the 
JU percent The 


1 
naturally are no 


‘ not able to judge 
sample is 
would not ac this defini 


However! 


assumptions 


epresentall ( 


i qual 
debatabl 
may fer 
conclusion 
cause 


I i ing efforts have 
nat 


Many 


young 


techr ques and ne 


ments necessary fo! 
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tanding ogram at 

f the problem 

ol 1e 
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l tl rds a solu 
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ideas 
hieved ; cal all a catalyst in getting a 

‘ 1eV er 

" progran 


ting I arnpling lal ‘ : re 
ated, af : ae 
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stop} ‘ d 
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} ideas have 
d reported é good theory 
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effective system for coordinating thre 
quality maintenance and improve 
ment efforts of all groups in the man 
ufacturing process so as to enable 
production at the most economic lev 
els consistent with full consumer sat 
sfaction.’ 
Notice that quality control thus 
defined is not the function of any 
small group in the manufacturing 
organization. It is a function that in 
any groups at different lev 
Purchasing engineering rm 
arch, manufacturing, sales—there 
not a single division in the com 
pany that is not interested in qual 
ity control. The management, the 
different departments, and the key 
personnel must have a clear unde 
standing of the functions of a quality 
progran and a good grasp of the ba 
sic concepts behind this prograr 


One method of insuring this un 
derstanding consists in setting up a 
pecial committee for the quality 
control program At Continental 
Paper such a committee consisted of 
the executive vice president, and the 
managers of research, engineering 


manufacturing, sales, industrial e1 
gineering, and personnel. The func 
tion of this committee was to define 
the program, and to review periodi 

the progress of the progran 
Only after this committee had a clea 
understanding of the objectives, the 
functions and the basic philosophy of 
the program did we move ahead. Let 
me assure you that the committes 
members have become vitally inter 


ested in the program, and that the 


f 


question of top level management 
1 I 


backing has never had to be aised 


Next comes the question of shop 
participation. If quality control is as 
important as we believe, the prograrn 
hould not be started with inspect 
ors. The 


intendent 


plant managers super 


chief engineers, general 
foreman and foremen are the people 
who can make or break the quality 
program If they are convinced that 
1 quality control program is going to 


benefit them, the battle is won 


How much time is needed in cor 
ferences for this level of supervisior 
ime is valuable, they will re 
being wasted. I suggest that 

eight meetings of approxi 
9) minutes each will do. If 
thi ms shockingly little, remem 
ber the purpose is not teaching sta 
tistics but getting an understanding 
and appreciation of what 


mtrol is about, and how it can 


quality 
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Reduction in 


GAGE 51) gp 


ad 


Oui 


Pat 


PRECISION PLUS PRODUCTION WITH CENTERLESS LAPPING 


Cen 
terless Lapping Machine 


Size Control's new 


gives a precision finish 
of 1 ¥2 micro inches or less 
Re 


quires no special operat- 


to cylindrical parts 
ing skill—piece is simply 
placed between lapping 
rolls. No costly set-ups or 
handles 
010 
with speedy ad 


special tools 
diameters from 
10.00 


justment of 


to 


roller spac 


ing. Send for Catalog 53 


See Us At 
Booth 62 
ASQC Convention 


Philadelphia, Pa 
May 27, 28, 29 


| . 
Cost of Reversi 
ble Chrome 


Cost of Regular 
AGD Unplated 
Plug Gages 


Plated Size Con 
trol Plug Gages 


+ 


10'@ $10.00 | 
Total $100.00 | 


| 


Figures based on 1000 holes per regular AGD unplated gage 
before end worn undersize. Size Control Chrome Plated Re 
versible Plug Ends give 10 times that service 


1 @ $15.00 
Total $15.00 


YOU SAVE WITH SIZE CONTROL 
REVERSIBLE PLUG GAGES 
Reduce plug replacement costs . . . reduce pos 
sibilities for passing sub-standard parts—you save 
two ways with these longer lasting Size Control 
Gages. Available in plain or chrome plated steel, 
Norbide, and tungsten carbide. Send for catalog 
53. It describes these and other money-saving 

quality gages. 

Reversible Plugs — plain or threaded they re- 
verse quickly in pin-vise handle to give double 
service. Worn tips can be cut off at each end and 
new sections exposed for six-fold service. 
Entire Plug Surface Useable — straight, un- 
tapered pieces provide uniform gaging surface 
over entire length—finished to 142 microinches 
or less for maximum gage life. 

Pin-Vise Aluminum Handle — positive locking; 
plugs can’t slip. Easily loosened for replacing or 
reversing plugs — plug length adjustable for dif 
ferent hole depths. 

2 Gages in I— double end saves time in all 
gaging operations. GO end green finish; NO-GO, 
red, for fast, easy recognition. 


OTHER SIZE CONTROL CO. Extra Values! 


ated Threo trbide oa 


i Measuring Wires 
goges vue 
1 in high 


extra co 


4) P 


’ 
she 


SIZE CONTROL COMPANY 


2500 W. WASHINGTON BLVD. 


D 
AMERICAN GAGE 


WALSH PRESS & DIE CO. 
PUNCH PRESSES 
ENGINEERING REPRESENTATIYV 


iwision 


& 


SIZE CONTROL CO s 
PRECIS'ON AGES E 


MONROE 6-6710 
of 


MACHINE COMPANY 
IMPSON ELECTRIC CO. 


CHICAGO 12, ILLINOIS 


WACKER SALES AFFILIATE 
LECTRICAL INSTRUMENTS PRECISION INSPECTION EQUIPMENT 
ES (IN PRINCIPAL CITIES 





Avenues of communication on qual- 
ity, must be kept open, not only from 
but also from the bot 


interest that has be« 


the top down 
tom up The 
roused in the different de partments 
nourished jut by now the 
should 


be well defined, have the support of 


must be 
the quality control progran 
understanding of 
other 


management, the 
objectives and procedures by 
departments, a high level of factory 
participation and cooperation, and be 
on its way. Training conferences car 
eally be a catalyst 


or qu ality con 
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Statistical Cost 


INTRODUCTION 


statistical 


The role 


methods in the control and improve 


played by 


ment of product quality during the 
past ten years has surpassed all ex 
industry has 
that 
methods can be applied profitably to 


pectations However 


been slow to recognize these 
the study and control of most prox 
esses yielding measurements which 
are subject to variation. One of the 
most lucrative fields of application 
outside of quality control is that of 
cost control. Similar statistical prob- 
contre! engi- 
Both 
masses of data which 


They 


methods in 


lems face the quality 
neer and the cost accountant 
collect large 


are subject to variation need 


the help of statistical 
ecognizing errors in the collection 


tabulation, analysis, and interpreta 
tion of these data 
The accountant is constantly being 


How 


cost 


forced to answer the question 
much deviation in standard 
hould be 


action 


a tolerated before taking 
Seldom 


cost equal 


upon the process?” 


does a daily or monthly 
its expected standard. Variation not 
only occurs, but is expected. Yet 
there no accepted 

Statistical 


methods can make a real contribu 


generally exists 


allow able olerance 
tion to cost accounting by providing 
a scientific procedure of establishing 
easonable tolerance limits. The ac- 
ountant may also find the quality 
control chart a useful aid in a cost 


This offers 
one of the best te« hniques yet found 


control system chart 


for presenting quality and cost data 


presented or > program 
Convention of ASQ« 
May 2 


Control in the 
CARL E. NOBLE 


Kimberly-Clark Corporation 


SAMPLING AND MEASURING 
OF COST DATA 


One of the important factors cor 
tributing to the failure of statistical 
| 


methods to gain widespread accep 
ance in the paper industry has beet 
the difficulty encountered in obtain 
ing a random sample from the pro 
manutacturing rou SKI 


While this 


imental in dis- 


esses 
batch mixtures, et 
tor has been inst: 
couraging the wide ise of statistical 
t makes an 


methods im- 


methods. in reality i 


understanding of these 
one is to control quality 
efficiently Many 
it possible 0 ire ar 
paper 


based 


perative if 
and costs more 
times it 
unbiased sample in a 

The precision of an estimate 
hardly be 


determined by judgment alone. The 


upon a biased sample car 
literature is filled with examples in 


which erroneous conclusions have 
been drawn about a population from 
data based upon a sample taken from 
only a segment of this 


Even 


measuring of an item are tree 


population 
when both the sampling and 
of bias 
the normal variation in the popula 
tion (of say paper) and in_ the 
measuring techniques has to be ur 
derstood in order to inte rpret 


irements of the sample properly 


The discrepancies quantities 

raw materials on ed offer an 
example worthy of consideratior 
These 


items as pulp and paper 


quantities depe id upon sucl 
motsture 
mate 


broke 


proper proportioning i raw 


rials, consistency regulatior 


Paper Industry 


Martin A Qual ty 

Foundation for 

Tomorrow's Reputatior Indus 
lity Control, Vol. VII, N 
1951 


Brumbaugh 


Control—Today’s 


Feigenbaum A V 
trol Principles Practices ind 


on, McGraw-Hill 


Quality Con- 


idm nistrat 


Clifford 
Statistical 


Ott, Ellis R., and Paul C 
Basic Concepts of 
Quality Control 
the Rutgers Conference on Quali 
ty Control September 1951 


Proceedings of 


determinations Sew losses and 
estimates of in-pr ss and othe 
constantly changing inventories. The 
measurements of these items are not 
only subject to variatio but are 
quite prone to li . é times 
It is not uncommon for a 
ials discrepancy of $3000 $4000 
to appear at the end of a month in a 
certain operation. If a dis« 
of $4000 is reasonable in 


repancy 
view of the 
sampling 


normal variation in the 


and measuring of above men 
tioned items, then one of two steps 
should be taken 

should 


j 


(a) This discre pancy 
! expected 


be tole t 


ale | is an 
event and without too much 
commotion. Too often anothet 
$2000 is spent in ruitless 
effort to find the 

discrepancy 


(b) More and 


urements should be obtained 


better meas- 
usually at additional cost, to 
remove the possibility ot such 
occurring 


a large discrepancy 


by chan e causes alone 
When biases in the 


measuring systems are 


sampling and 
likely to in- 


troduce large discrepancies, it is 


generally wise to establish modest 
hecks on 
stance, the central laboratory 
of the bales of pulp 


these systems. For in 
might 
check daily one 
or rolls of paper tested for moisture 
by the regular testers. The control 
chart aids in interpreting the differ- 
ences in results from the two inde- 
This procedure often 

] 


Casit ana le SS 


pendent tests 
proves expensive 
than searching for errors only afte: 
end of a 


bias is suspected at the 


month 
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The central line for the R control 


TABLE I—Pounds of Paper Waste by Shifts 
chart is R and the 36 control limits 


D,R = (2.575)(19.3) 





19.70 
D.R (0)(19.3) 0 


The X and R charts are shown in 
the R's 


Fig. 1. It may be seen that 
the 


well within the limits on 


chart, but o1 of the X's, i 





ile 
range 
below the L.C.l mm the X chart 
Ten samples are an insufficient num 
s example ber on which to base a reliable de 
the data cision that a process is in satisfactory 
Caution should be exet 


month or 
the calculated 


um there projecting 
limits to serve as limits for 
of the process, pat 

the X's is 
After 25 


been recorded 


ticularly when one 
outside the control 
1) samples have 


then the control limits should be 


calculated If not more than one 
35 of the X w the R fall 


THE CONTROL CHART IN COST - 
ACCOUNTING ‘ outs their respective limits, ther 
> } o an have considerable confi 
dence that the process tis in sati 


Much tin 
phasizing ' 
- ntrot chart factory control, and these limits can 
imits ted and used as an index 


of tuture wast 


ocess being in control mean 


that the basic factors contributing 


(1.023)(19.3) to the waste (or any other cost fig 


) are relatively constant and that 


et 


0.003 





example 


AN EXAMPLE OF CONTROL OF Oo A 
' » 2 


PAPER WASTE 





accountant is 








Control Charts for Paper Waste (Pounds) 


MAY, 1953 





rABLE Il—Deviation in Number of Container Units Produced Daily 








between the 
the problem 


trol limits 


+} r thar 
athe a lepartment or 


mtro 


117.21] 


BASED ON DAY-TO-DAY 
VARIATION 








Control Chart of Deviations in Number of Container Units 
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WHAT'S THIS?) __ 


HIGH SPEED 





One machine is 

accurately checking 

8 dimensions 

simultaneously— 

separating correct, aL 
oversize, and undersize Two girls now handle an inspection 


job that formerly took six—and hu- 


parts ata rate of 2100 an hour. man errors have been eliminated. 


Eight, standard Sigma gauges, like this one E Depending on the arrangement, they can 
p| check internal and external diameters, length, 


been mounted together for rapid, accu 
depth, or other characteristics. The type of 


have 
rate inspection of mass produced parts. Each 
gauge, accurate to within .00005°, measures ‘ parts and the method of feeding determine 
one dimension. More (up to 30) or fewer : inspection rates—hand feed: up to 600 hi 

gauges could have been used, depending on the ‘ semi-automatic: up to 900 hr.; fully auto 
number of dimensions to be checked. Thess matic: up to 3500 hr. or more. Gauges are 
gauges, with standard Sigma mounting units ' quickly and easily set to required tolerances 
be a and change over trom inspec ting one type of 


and special fixtures where necessary, can be 
set up to inspect parts a fraction of an inch part to another can be done within 10 or 20 


long, or several inches long, a foot, or longer . ; minutes 


EASY-TO-READ INDICATORS WITH SIGMA EQUIPMENT 


The semi-automatic Turbine and Compressor Blade Inspector (left) 1s 
in excellent example of Sigma’s solution for a difficult inspection problem 
involving 18 dimensions. Fixtures are replaceable each machine can 
inspect a wide range of different type parts. Gauges are connected to a 
Liquicolumn Indicator which has tubes of colored liquid set beside gradu 
ated scales—liquid levels indicate actual sizes of dimensions being checked 
Magnifications can be varied easily by the user. Alternate indicator 
(right) uses electrical signals—green light for acceptable parts, red lights 
indicate dimensions below toler- 

ances, yellow lights for those f 
ver. Built-in counters tabulate 
the number of parts submitted 
for inspection and the number 


accepted 


Get more information about 
Sigma multi-dimensional in- 
spection equipment at the 
ASQC Convention. We'll be in 
booth 29, Philadelphia Con- 
vention Hall, on May 27, 28 
and 29. 


COSA CORPORATION jew cor im oi sics'e Lene bong hil 


405 Lexington Ave., New York 17 





IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Courens Highway, Detroit 35, Mich 





‘ F It ) produ tion, waste F i ot pre iction as 
hift | of tl ic ibor, raw materials discrepancie 

ystem tror y to day maintenance researct and others place 
»bability a 4 4 ret ay too numerous to mentor The P soon a 
urements may be on an hourly, (d) let the 
daily yx monthly basi In ar 


the con 


mthiv « 
terpretation of these 
NO 
dependence up¢ 
ysis for control 
delay factor vhicl 


intil the mid 


APPLICATIONS OF COST 
CONTROL CHARTS 


ommended 





Probability Statisties Applied To Tax Returns’ 
4. C. ROSANDER 


George Washington University and 
Bureau of Internal Revenue, Washington, 


that 


problen ) i ‘ ; j g , ‘ \ juir instead 
Whether: ; tatis hel \ ality iu ‘ olation fron 
| ibability st 
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sues D Q 9ALL “a 
a” GAGING NEWS = 


>e ER 
MACHINES SAW BANDS * GAGING EQUIPMENT + TOOL STEEL * CUTTING TOOLS + USTRIAL SUPPLIES GAINERS 


Gages of Any Length Now Made with Gage Blocks 








: 
° \New DoALL Micro-Step Gagi System Simplifies Checkin 
New Deburring Stone | - ' Pp ging System Simplifies cking 


Keeps Gage Blocks in Shape | 


of Parts, Other Gages and Machine Tool Set-ups 








Gages up to six feet or more in length, accurate to millionths of an 
inch, can now be made up quickly and easily with standard rectangular 

In normal use, sm may be |(USA type) gage blocks 
raised on the edg rage blocks, in pas ie . . . , . 
terfering with » wetnenbiiiée aout The unique design of the JoALL Micro-Step Gaging System makes 
accuracy. The use of a DoALL Debur- | possible assembly of internal gages, indicating gages, pin gages, snap 
ring Stone will restore the surface of a |gages, depth gages, scribers and many other instruments. With this 
burred block to its original perfect con- |System, direct use of gage blocks can now be made for checking of parts, 
dition. The block is simply rubbed firmly | gages, instruments and machine tool setups. The cost of many special 








can be eliminated and rejects can 


”e duced through more accurate di — 
mensional control 1 4 
: 


Two components of the Micro-Step 
System make such gages possible and } 
practical for use in the inspection de 1 
partment, toolroom and shop 


1. New Gage Block Holders. Adjust 
able chanrel type holders are available 
in standard lengths up to 72” for mak 
ing a wide variety of gages. Longer 
against the surface of the stone. When le ngths are also available. A unique 

caliper holder is ideal for making out 
properly used, the dimensional accuracy side and inside calipers, dividers, scrib 
of the block will not be disturbed, but ing compasses and other instruments up 
the tiny burrs will be removed entirely to 6” dimension 
Details are available ipon 


2. Fully Ex pi SEC End Standards 
The se are specially designed gage blocks 


° hich are serted at each end of the 
DoALL Vernier Blocks Her elpengplon agentes ar hsaske 


holder to provide > actual measuring 
surfaces of the assembled gage. Their 

Extend Gage Block Use unobstructed surfaces extend beyond 
the ends of the holder, permitting many 

The usefulness and multiplicity of setups never before possible with gage 
dimensions obtainable from any rectan blocks and holders. Ball ends, foot 
gular gage block set can be greatly ex blocks, center points, scribers and many 


tended by adding to it a pair of DoALL | other end standards are available such 
. as the dia! indicators to assemble indi 








Vernier Blocks These blocks provide 


ating gages 
means for setting up heights in incre : & Bae 





The expendability of gage blocks is 
considerably reduced as there is less 
wear, although their use is greatly in 
creased. The gages are wrung together | 
by the moderate pressures of the holder 
clamps so that there is no distortion due 
to squeezing. The wear caused by rub 6-foot indicating gage made by assembling 
bing action when gage blocks are wrung gage blocks in holder. 
manually is entirely eliminated. Assem 
bly in the holders minimizes the chance blocks do not contact the work being 
of dropping the blocks or otherwise | checked, the End-Standards take over 
damaging the measuring surfaces. The this function 





ments of 10 micro-inches. Nominal 
height of the set is .700”, but one sur- 


face of each block is tapered. The height CALL DoALL for free demonstration, literature or 


increases as the upper block is moved to ° . 
data, call your local DoAll Sales-Service Store, or write: 


the right, decreases as it is moved to the 
left. The amount of change is indicated THE DoALL COMPANY, Des Plaines, Ill. 


by 10-micro-inch graduations on the . 
upper block as shown in the illustration. See this equipment at Booth 32-33, ASQC Show, 


Price is available upon request Philadelphia, May 27-29. 








another is verificati 
operations, while still 
verification of calculation 
okkeeping operatior 
\ fourth area of application 
mtrol over the variability 
periormance ot personne! 
workers. card puncn peri 
st calcuiators investig 
rol over the variability 
t al nvest 
example mign start in the trai 
ourse and certification of con pet 
ght be based ipor vnetne 
periormance Ssimuiated tf 
came vithin tolerated 
odic checks could be 
ure that variability 
indetr ontrol 
ith area of applica 
purpose ot special 
it Olter t Ss necessi 


a probability 


purpose of a quick 


OOO while 


lOO per 


of app! 
f probability 
ixpave 
irpose attitus 
ard taxe 
le purpose 
veness if 
also 
the pu 
ctiveness 


ms to be 


ax Thus 
pl »babilit 


have beet 
DESIGNING A SAMPLE FOR 
STATISTICAL REPORTS 


probability 
fa 100 


’ probability 


to tare I Lat ) 
tabulatior 

| 
sample which 
vith a sampling er 
160.000 


that prescribed, and 


equency of occurrence 
probabil 
The problem 
letermining ho 


dom sample 
1949 
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HOW FAST IS 
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Dy 


15000 Charactirs a Minuit P 


It’s 24 times as fast as the fastest recorded typing 
speed .. . 128 times as fast as the average handwriting 
speed. But it’s the actual speed at which the IBM 407 
Accounting Machine, illustrated above, turns out 


accounting and statistical records for business and 
industry. 


IBM Accounting Machines give you not only all the 
documents required in your daily accounting work, 
but—from the same punched cards—reports, s° *te- 
ments, analyses, and other business records based on 
fresh information. With these in hand, you base your 
decisions on current facts. 


Executives in many industries rely on this high-speed 
productive capacity of IBM machines to help them 
maintain effective business control. 





(IBM 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22, N. Y. 











Adjusted 


gross 


efficient and flexibl 


inserted into a 


nod is 


» that it can be 


Sample rate 
1949 1950 


ncome rou- 


e otf without 
This method was 
by the Bureau of 


(BIR) and the 


operations 
bottlenecks 


veloped jointly) 


Under $7,000 causing 
$7.000 to $25.000 
5 000 to $50,000 


$50.000 and over 


(FTC) 


»babil 


on 
In 1949 a 
bundle ba wey . mpi ft t ri mn nco 


| 
}u , L 


ted 
, , mples of 
(Hh) a 


about one-third of the total 


This means that the 


income 
actual sampli 
wv the grand total 


thirds of 15 


errol I 


percent, o1 abou 
percent 

If rand 
from e: 


deviatior 


Corporation Income Tax Returns—1949 





(MM) the 


BIR 





10th 
bundle 
fo 1950 


680000 


babilit 


n t 
rye 


eturns of income 


. e of 
ample that will give adequate basis « 


ate of mos j r rist I pe 
' 
| 


185.000 
nber 


that the 


subcla actual! } iu 
out to be about 507.800 
ample size obtained 
than the 


A probabi ity 


ship returns of income 


tf the ( nmor turned 


es requires about 100,000 


returt 
was SOMmMeCWU hat 


15.000 aimed at 


about 
This de 


don 


percent of the popu 


tratified highes 


sign call tor 
ampling based upon the 


the bundle 


ample ot partne! 


vidual tax 


the 


returt not 


can be cde 


unit of sampling 
of the 


bec eu r to 


meet similar 


Assume 


igned to irement 


proportion population has { estimates we have 


the larges 
100 percent 


be used 950.000 returns t 


quate ¢« ubclasse 


>» be 


vhere ! Y é } No | u 


timate 5,000 are included that 
largest corporatior bundles of 100 return 


that the 
bundle. 
That 


50 plus 25,000 o1 


pled 100 
the 


OOO retu 


percent any 


the 


assure 


largest 10.000 to largest selection of one return per 


rr the job at hand 
tremendou neans ioly 


ns depending 


Even ‘ i 


paper we l elimir 


upor suffic ent 


purpose 


amount otf ated the ize fa bun 


by using probab mpling it 100 and tae average \ 


ariam 
a 100 percent tabulatior a bundle is 52 nd if we s 


9,250 bundle 


ur 
standard 
total for 


100° x 52)°* or 


4 method has been devised then the 
probabil ty 
be 
moving 
the t 


which fe 


allows a sample of 3 deviation of the estimated 


is(9,250 x 
the 


th is design 
process 4. Since 
Thi to be f 


agwrewate is 


returns to selected these ‘ 


as 
turns at past bY mean is 
the 
The 
is 69.354 
Actually 


this because the 


some estimated 


return estimated 


1.625.000 


ing; pomnt in ax agency ive 


the 


per 
relative 
1.625 
the er- 


method atures 


punch cards and samplit g boxes, n an pl ng error ther 
only provides a way of selecting 000 15 percent 


random sample but gives Ll be 


the 
Furthe rmore 


stratified less than 


complete control over sampling sampled 100 percent (which has 


n operations error) accounts fot 


at pl ybabilit 
sampling compared th 100 percer 
tabulatior 
reductior 


work 


handling thes« 


involved in processing 
returns, with 
\ vy seriou 
deed if the 
f audited 
the 
accurate 


audited 


data fror 
bec: 
than the 


don 


DESIGNING A SAMPLE FOR 
AUDIT PURPOSES 
Probability 
probability 


audit work fo 


nel 
inciudl 


statistics 
npl 


a number 


be 
of different 
by 


ng can used 


purposes In the first place 
we mean careful examinat 
tax return of a taxpayer; u 
ot 


out 


audit this examination i 


by mail or telephone 
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ORE than once Harrv has chided 
for the pains he takes lining up a fence 


been 


row. With all the precision of a navigator he sets 
the course of that fence, and he doesn’t let it 
vary an inch. You can see him out there, direct 
ing the placemént of each single post, his eye 
sighting along the row with the accuracy of a 


marksman 


To those who kid him about being so fussy, 
Harry offers some cold logic. It's true, says Harry, 
that it isn’t always necessary to have a fence row 
just so—that, as long asa fence is strong enough 
to hold back stock and straight enough to sepa 
rate fields, it'll do. But, he says, being particular 
is a kind 


ceptions whenever it's convenient might spoil 


of habit with him, and making ex- 


so fussy 


about 


@ tence row 


him—might break his good habit and make it 


tough to be particular when it is necessary 


Now we of John Deere can see Harry's view- 
In fact, we subscribe to his homespun 
and, through Quality 
Control, practice it every day. We've found it 


pays to be particular in every phase of manu- 


point 


Statistical 


philosc phy, 


facturing—that striving for perfection in every- 
thing makes it easy to do a precise job when the 


tolerances are close. 


Vision, initiative, and craftsmanship—tirmly 
implanted in the principles of its founder and 
strengthened today by a practical Quality Con 
foundation 


trol program—are the stones on 


which the John Deere organization stands 


you’ DEER, 


JOHN DEERE ©§ MOLINE, FtTLEIENOTS 
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directly contacting the taxpaye 1. About one out of every four the amount of 
v hile in another type of audit thers ndividual income tax returns is per man-year 


is an actual examination of the tax n error relative to tax ratio were obtained for 


ay s s and ( s —. t lassifications 
payer book ind record 2 The total amount of tax error iety of classifica I 


re ‘ r " ‘ . . , of x I ri 
Probability san pling may be made is about 1.5 billion dollars by ty pe I tax retu 
for purposes of estimation or pu . } : iness, type yt tax er! 
» Ul the num r of returns wit 
poses of se lecting cases for audit. f 7 ’ _ , — n fund From these 
ax or, 90 . ‘ in te : 
purposes ot checking or reviewing percent are n favor possible to determi 


audit work, for purposes of san axpayer, while ten per- of returns to select for aud 


favor of the Govern to correct the maximun 


inspection. It may be used the 

both to control the errors of the x : tax error per man-yea 
! and to contr or? ’ : ] ' lolls of tion The relating of n 

tax rv has been very 

and productive 

Probability 
purposes 
dividual incon 


corporation 1 
36 ,4WOO,000 returns with 


correct tax as defined 


ie audit sample 

tax returns Is a 

andom from the ran 

ised for statistical purpose The st 
. audit sample included ab t 160.000 

1,200,000 returns with 

reported tax too gh 


returns, but later audit s 





been smalls with 


12,500,000 returns with sampling business returt 
reported tax too low purpose of these probablit 


is to provide estimates 


to the 








maximun 
t ie) T Tax Error + 
Average for minus Average of entire Average for plus 
errors -$114 listribution -§26 errors $71 


orrected pe 
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HUDSON UNVEILS. 
A NEW KIND OF CAR 


IN THE LOW-PRICE FIELD 


WITH PERFORMANCE, LUXURY ARD SAFETY 
COMPARABLE ONLY TO THE FABULOUS HUDSON HORNET! 
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Control Charts May Be All Right, But — 


FRANK PROSCHAN 


Statistical Engineering Laboratory, National Bureau of Standards 


Dau Ting Thomas, daughter of a: Look, Stat, why do we have to happens to be 


American m' ‘ionary to Hong Kong keep a chart when the quality var- t 
is always well within specs? I Stat, isn't it true that control 


on 


seemed uneasy able ; 
Stat, as you know I've beer should think we'd be perfectly happy charts have been applied mostly to 
given the job of setting up and main to know that the values we're getting industries producing | 


plant are miles below the spec of individual i 


taining control charts at the t 
Now I have my doubts about the Stat S Titian always carried a cils, tiles, etc but ha 
whole business I'd like to ply ou opy ol Plato's Diaioques in his coat- plied to the chemical industry 
with questions until I'm blue in the pocket, so that he was well versed great extent 
face in the Socratic method It is very true. Dau. that 

Stat smiled. “Start changing co Dau, if : an knew he could ir tical quality control methods 

ease the qua of the product his first applied to mass production 

In the first place, Stat, I imagin« ompany was producing, reduce the dustries turning o1 large numbers 
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and maintaining statistical control cost of production drops, and know!l- shifts in level and so many 
charts with the proper instructions edge and control of the process in- outside of limits is that the raw ma 


f where the sper rial fed into n process char 


Next question as regardles I | 
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Behind The Trade Mark 


Experts Use X-Rays— 


to be Certain about Tinplate! 


— ATE—which forms the strong, safe packages for Here’s the secret of the amazing gauges: X-rays of a certain 
canned foods—is steel sheet coated thinly with tin wave length will cause fluorescence in the steel sheet, but 

To make sure the tin coating covers every square inch of not in the’ tin coating. Some of the fluorescence will be 
the tinplate smoothly, J&L Research Laboratories dev loped absorbed in the coating, the amount depending on its 
and patented an X-ray Tin Thickness Gaug thickness. X-rays are shot at the tinplate, and the resulting 


The men shown ire operating the latest model of the fluorescence is measured, giving a reading that tells the 


gauge ina laboratory. This is a highly accurate gauge that thickness of the tin coating 
can measure quickly with X-rays 1 ickness of the tin The X-ray Tin Thickness Gauge insures uniform high 
on sample tinplate sheets taken from any of the production quality on tinplate for the food packaging industry, and at 


lines, electrolytic or hot-dip, at J&L’s Aliquippa, Pa., plant the same time helps to conserve tin, one of the critical metals 


stalled on the cont ious electrolyti tinning | ‘ it ‘ the many activitse carried on behind the J&L trademark 
Aliquippa giving ‘ tant check on the tinplat to provide better steel 5 lucts for u 


Another gauge, operating on the same principle, is in- s is an exclusive development of J&L Research, one 


JONES & LAUGHLIN STEEL CoRPORATION 
PITTSBURGH 30, PA. 








first in... 
glass packaging experience 


[he Durae!l Center is a con It rely | ruse of such 
centration of entific force effort combined ith ad- 
secking ; iter ethciency in vanced manutacturin tech- 
the search tor the best gla niques guided by quality con- 


container, the best closure and trol, that Duraglas containers 
best carton; the most ire now more durable than 
efthcient means of using them ever before ... and shipping 


i matter ol 


and the most etlective support pertormance, once 


of a broad market develop trial and error, has progressed 


ment ¢ tlort ior our customers, to learning-by eneinecring 


OWENS-ILLINOIS GLASS COMPANY 
Manufacturers of Duraglas Quality Containers for Quality Products 


Toledo 1, Ohio... Branches in Principal Cities 
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—«*" Los Angeles, Cal. Plant 
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Kelsey-Hayes 
Detroit, Mich., McGraw Plant 


i Kelsey-Hayes 
Windsor, Ont., Canada Plant 


Kelsey-Hayes 
Detroit Mich., Military Plant 


Kelsey-Hayes 
Jackson, Mich. Plant 


Kelsey-Hayes 
Davenport, lowa Plant 


Kelsey-Hayes 
McKeesport, Pen.ia. Plant 


New 


a“ 


FOR MILITARY AND CIVILIAN USE: 


Wheels, brakes, hubs and drums for cars, 
trucks, tractors and cargo trailers, 


troop carriers, gun corrioges, tanks, etc. KE LS EY-HAYES WHEEL COMPANY 
Electric brakes, broke power equipment, 

power chambers and volves for oll MILITARY AVE., DETROIT 32, MICHIGAN 
types of military ond civilion vehicles. 
Shells and shell casings, rockets, and air 
croft engine parts, etc 














of control in spite of it, one should gate the cause for these points falling workload. Now, how can a plant en- 
not be ashamed of letting everyone outside of limits, you would almost gineer figure out the cause of the 
see this. On the other hand if im always make no appreciable im- out of control point when a whole 
provement is possible then one provement in the process. Another week has gone by”? It seems to me 
should make it way of stating this is that the | vints that the value of the control chart is 
Dau smiled sheepishly You faliing outside of these narro nits diminished tremendously in such cir- 
right, Stat, of course. But, here's ; are actually displaying no signifi cumstances 
question that one of the executir cantly greater variability than the Stat nodded agreement Abso- 
asked me. The density, he said i points falling inside these narrow lutely right,” he said In order for 
extremely important variable limits. You'd be doing just as well these charts to be used effectively 
ing at your chart, I see it der to investigate the points inside the the values must be plotted currently 
ontrol but why couldn't we simply arrow limits as the points outside Let me ask you this, though, Dau 
narrow the control limits and thet i you're considering the vari would it be possible for the labora 
investigate the PF or the point F y of points within the conven- tory to analyze ‘», ! maybe e\ 
going outside 0 les “ rr onal three standard deviatio ot the present numbe 
limits Maybe that way | yu're dealing with th 
reduce the variability ) iral normal variability of 
product density som o I é and you're batting y« 
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than at present cases i ) reduce this normal 
Stat rubbed his nonexistent wh p ‘ ariability without making 
before eplying Offhand bask hang in the actual 
loes seem like “asonable proposa ‘ ng ‘ equipmeg 
but actually it 
why Suppose 
the control limit 
ventional width 
hown that 
points will fall 


narrow limit 


aa LIVES depend on quality control 


[., pharmaceuticals, as in nothing else, too 

much of a good thing—or too little—can be 
disastrous. With few exceptions, a drug's potential 
for good is directly matched by its potential for 


harm in the event of misuse or error 


| n the manufacture of antibiotics and specialized 
pharmaceuticals, Bristol Laboratories enforces a rigid 
system of checks and counter-checks at every step—from 
the receiving platform to the shipping room—to assure 
unvarying consonance of composition with label 
specifications on each of its many products. There can be 


no compromise—a human life may depend on it 


Producers of antibiotics and 


Bristol pharmaceutical specialties for the 


medical and allied professions 
\ = ; i 
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Fifty-one years old and 
we still haven’t settled down! 


In 1953, the Minnesota Mining & 
Manufacturing Co. will be fifty-one 
years old... and we’re still growing. 
In only a little more than twenty of 
those years, the number of our em- 
ployees has climbed 2200 per cent, sales 
are up 3000 per cent, the value of our 
common stock is up 3000 per cent, and 
the amount paid annuaily to employees 
is up 4000 per cent. We started out to 
make a simple type of sandpaper .. . 
now our highly developed coated abra- 
sives are just a part of the business. 


We're turning out hundreds of other 
varied products for home and industry 


—from cellophane tape to lithograph 
plates! In fact, we've even got a couple 
of things that are so unique we haven't 
found a way to use them yet! 


Is it time for us to settle down? Not 
on your life! We're still looking for 
new business fields worth entering. We 
always will be. But to continue our 
growth we must continue to lead. And 
that means we must always lean heavi- 
ly on strict quality control. Whatever 
the product, we demand of ourselves— 
and deliver to our customers—the high 
quality that precision standards as- 
sure. 


MINNESOTA MINING & MANUFACTURING CO. 
St. Paul 6, Minn., makers of “Scotch” Brand Pressure-sensitive Tapes, “Scotch” 
Sound Recording Tape, ‘‘Underseal’’ Rubberized Coating, ‘‘Scotchlite’’ Reflective 
Sheeting, ‘“‘Safety-Walk’’ Non-Slip Surfacing, ‘““3M"’ Abrasives, ‘‘3M"’ Adhesives. 
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Davison Produces Dependable Products 


through statistical quality control... 


The Davison Chemical Corporation manufactures heavy industrial chemicals using 
an in process and final inspection system of statistical quality control. 
Because of this record of quality control, industry has learned to rely upon 


Davison for dependable products. Products that can be used with assurance. 


Progress Through Chemistry 


THE DAVISON CHEMICAL CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, IMORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS AND SILICOFLUORIDES. SOLE PRODUCERS OF DAVCO™ GRANULATED FERTILIZERS 





7th Aanual ASQC Convention 


Keynote Address by 
Philadelphia's Man of the Year 


F. N. Piasecki 
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SECRETARY - TREASURER 
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RECEPTION COMMITTEE 
PROGRAM COMMITTEE 


REGISTRATION COMMITTEE 


NATIONAL EXHIBITS CHAIRMAN 
PROCEEDINGS COMMITTEE 
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Annual Convention of 


1e American Society tor Qual 


SCHEDULE OF EVENTS 


WEDNESDAY, MAY 27, 1953 


THURSDAY, MAY 28, 1953 


FRIDAY, MAY 29. 1953 


GENERAL INFORMATION 
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EDUCATIONAL PROGRAM 


EXHIBITS 


LADIES PROGRAM 


SOCIAL EVENING 


BOOK BOOTH 


PLANT TOURS 


PROCEEDINGS 


TECHNICAL PROGRAM 
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Directory of Convention Exhibitors 
Beoths 1-2 Booths 24, 25 & 26 Booth 44 


at 
Booths 3-4 § Booth 45 
Booth 27 


Booth 28 Booths 46-47 


Booth 29 Booth 48 


Booths 30-31 


Booths 9.10 


Booths 1} -12 


thread gages 
7 ’ 
can Instrument CO, Silver Spree 


Cauge for ghecking ¢ ating, thicke 
recordin gatype materia’: — strength 


Booth 13 


Booths 14.15 i vt a) > » Main Stes 
. bod rv LS 3 
Creter ter Checking s = 2 smooth. 


Booth 39 
Booths 16.17 


Booths 18.19 
n Booths 65 -66 


Booth 20 
Booth 4) 
Booth 67 
Booths 21.22 Booth 42 
Booths 68-69 


Booth 23 Booth 43 
Booths 70. 71 G 72 





Wednesday, May 27, 1953 


8:30 to 10: 30.am 
Coffee, tea, cookies—Lafayette Room, Benjamin 
Franklin Hotel 

1:00 to 6:00 p.m 
Valley Forge guided historical tour—starts at 
Benjamin Franklin i >*el 


Thursday, May 28, 1953 Friday, May 29, 1953 


8:30 to 10:30 am 8:30 to 10:30 am 
Coffee, tea, cookies—Lafayette Room, Benjamin Coffee, tea, cookies—Lafayette Room, Benjamin 
Franklin Hotel Franklin Hotel 

1:00 pm Thereafter 
Luncheon and Fashion Show—by Jeanne Trulick Shopping tours and a walking tour of historical 
Shop Philadelphia 
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Reaching for a star 


Nowadays the lights of giant Mainliners seem 
move among the stars as familiar neighbors 
s skies with year-around 


te 
spanning the nation 
regularity 

Our aim is to improve performance still 


til all schedules are 100°) on-time 


more, un 
An impossibility 
no form of transportation 

has ever achieved it. But 
and it’s the very fact 


you d say? Perhaps so, for 
ground sea or alr 
“a man's reach 
should exceed his grasp 
of 12.800 people reaching farther into the 
future that brings you more dependable serv 


ice today 


The finest modern airliners the only air 


line maintenance base of its kind in the world 
around-and-over-the-weather flying tech 

niques the latest electronic landing aids 

all these have helped us advance to 

high standards. But most important of all are 


men and women who think deeper 


today s 


people 
and work harder toward making United Air 
Lines Mainliners as depentlable as the stars in 


their courses. For reservations. call or write 


L nited or an Authorized Travel Agent 


“COMPARE THE FAR: 
AND YOU'LL GO BY AiR” 





YOU at the 
SEVENTH ASQC 
CONVENTION* 


And while you're there, be sure to visit 
BOOTH 13 for your free kit of ELLIOTT’S 
Quality-Cost posters and news pictures. 


You're in for a pleasant surprise when you 
learn how inexpensive these colorful weekly 
displays really are! Mounted in either steel 
or chrome-finish display panels, ELLIOTT Q-C 
posters will “sell” your entire work force on 
the importance of quality workmanship at 
minimum manufacturing costs! 


IF you can't attend the Convention . . . drop 
us a line, anyway, and ask for your kit of 
up-to-the-minute “Quality” posters and news 
pictures. At NO obligation, see for yourself 
why so many ASQC members are using 
weekly Quality Displays by Elliott! 


ELLIOTT SERVICE COMPANY 
Dept. 35 


30 North MacQuesten Parkway 
Mount Vernon, N. Y. 


BOOTH 13 


AT PHILADELPHIA, MAY 27-29 
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National Officers 


Vice President Vice President 
Arthur Bender Jr Raymond S. Saddoris 
Quality Engineer Director of Quality 
Delco-Remy Div A.O. Smith Corp 

General Motors Cor; : : 


Milwat « fisco 
Anderson, Indiana lilwaukee, Wi — 


Treasurer Chairman, Editorial 
Board 
rect A4SS to ality Mason E. Wescott 
Prof. of App. Stat 
International ASU University College 
Machines Corp Rutgers University 
Endicott, New York New Brunswick, N. J 


Regional Directors 


New England Regior 


Ervin E. Schiesel Middle 


Technical Director ~~ 


The Mattatuck 


; 
Manufacturing Co . “— 
Waterbury 


f 


> ‘ 
Central Region M west Regio 
Mes Astrachen Henry J. Becker 
Professor of Statisti ion Meta 
USAF Institute « Proce ‘ ontro! 
Fechmalasy mer. Steel & Wire 


, 1 © Steel C 
right-Patterson AFB . t oO 
Dayton, Ohio v kegan ino 


urgist 


Vice President 
Julian H. Toulouse 


Chief Engineer, Qual- 


ity and Specifications 
Dept 
Owens Illinois Glass 
Toledo, Ohio 


Junior Past President 


Wade R. Weaver 


Director of Quality 


Control 


Republic Steel Corp 


Cleveland, Ohio 


Atlantic Regio 
Day 
Principal Statistician 
US.N. Engineering 


~~ Experiment Station 


Conr t t Y 3 Annapolis 
onnecticu | a 


ind 


Western Region 

Dorothy L. Biggs 
Chief Inspector 
Cutter Laboratories 
Berkeley 


California 





National Directors 


SECTION NAME COMPANY AFFILIATION 
NEW ENGLAND REGION 
Albany F. E. Satterthwaits Rath & Strong, Boston, Mass 
Boston Louis Rosenblum Polaroid Corp., Cambridge, Mass 
Buzzards Bay Edward S. Rudnick Wamsutta Mills, New Bedford, Mass 
Hartford Chester Hoffman Capewell Mfg. Co., Hartford, Conn 
New Hampshire Howard L. Bacon Laconia Needle Co., Laconia, N. H 
Rhode Island R. Shaw Goldthwait Collyer Insulated Wire Co., Pawtucket, R. I 
Southern Connecticut Ervin E. Schiesel The Mattatuck Mfg. Co., Waterbury, Conn 
Western Massachusetts Albert G. Klock Bigelow-Sanford Carpet Co., Thompsonvill 
Worcester Axel U. Sternlof American Steel & Wire Co., Worcester, Mass 


MIDDLE ATLANTIC REGION 

Allentown-Bethlehen Max Krissiep, J: Western Electric Co., Allentown, Pa 
Baltimore Besse B. Day U. S. Naval Experimental Station, Anni 
Delaware H. T. Clark Atlas Powder Co., Wilmington, Del 
Francis Hendersor Lansdale Tube Co., Lansdale, Pa 

Bell Telephone Laboratories, New York 


Lansdale 


Metropolitan Enoch B. Ferrell 


Philadelphia Allen R. Crawford American Viscose Corp., Marcus Hook 
Richmond Clinton W. Baber Larus & Bros. Co., Richmond, Va 

Trenton V. E. Pellegrino Ternstedt Div, GMC, Trenton, N. J 
Washington W. W. Kaufman USN, Naval Gun Factory, Washington, D.C 


NORTHERN REGION 


Buffalo Howard R. Boltor Harrison Radiator Div... GMC Lockport, N.Y 


Mid-Hudson Donald G. Dunn International Business Machines Corp., Poughkeepsi« 
Montreal B. H. Lloyd Canadian Industries, Ltd., Montreal, Que 

Rochester Joseph C. Warrer Haloid Company Rochester, N. Y 

I. C. Kepner International Business Machines Corp., End 


Southern Tic 
Bass General Electric Company, Syracuse, N 


Syracuse Leon 
Toronto R. J. D. Gillies Consultant, Toronto, Ont 

West. Ontario M. Fred Kennedy Bendix Eclipse of Canada, Ltd 
B. Griffith Bossert Company, Utica, N. Y 


Univ. of Windsor 
Utica R 
CENTRAL REGION 
Birmingham W. F. McCartney 
Cincinnati Henry J. Levi: 
Cleveland S. C. Bates Bell Telephone Laboratories, Clevelar 
Columbus R. E. Wagenhals Timken Roller Bearing Co.. Canton 

Dayton Max Astrachar USAF Inst. of Tech., Wright-Patterso 

Erie J. S. Zahniser Talon, In« Meadville, Pa 

Georgia John H. Reynolds Celanese Corporation of America, Ron 
Greater Muskegon Roland B. Lange Anaconda Wire & Cable Co.. Muskegor 
Huntsville Verne H. Reckmeyer Thiokol Corporation, Huntsville, Ala 
Louisville E. J. Zimny International Harvester Co., Louisville, K 
Michigan William H. Smith Fort Motor Co., Dearborn, Mich 
Parkersburg Eugene C. Mavo American Viscose Corp., Parkersburg, W 
Pittsburgh William P. Goepfert Aluminum Company of America, Pittsburgh 
Tennessee David S. Chambers University of Tennessee, Knoxville, Tenn 
Toledo Nelson G. Meagley Willys-Overland Motors, Toledo, Ohio 


MIDWEST REGION 
Central Illinois 
Chicago Henry J 
Dallas-Ft. Worth James C. McKelvair 
Denver Dale L. Lobsinger 


Evansville-Owensboro William E. Gibbons Servel, Inc., Evansville, Ind 
Indianapolis G. W. McDermott Delco-Remy Div., GMC., Anderson, Ind 


F. J. Halton, Jr Deere & Company, Chicago, Ulinois 

Hugh A. Springer Sheffield Steel Corp., Kansas City, Mo 
Dempster Mills Mfg. Co., Beatrice, Neb 
International Harvester Co., Milwaukee, Wis 
General Mills, Minneapolis, Minn 

The Broderick Company, Muncie, Ind 


Republic Steel Corp Gadsden, Ala 
Schenley Distillers, Lawrenceburg, Ind 


A. C. Richmond International Harvester Co., Chicago. II] 
Becker American Steel & Wire Co., Waukegan, II! 
Texas Engineering & Mfg. Co., Dallas, Texas 
United Air Lines, Denver, Col 


lowa 
Kansas City 
Lincoln Homer A. Leymaster 
Milwaukee A. Ceragioli 
Minnesota Philip O. Lysne 


Muncie = D. G. Browne 
N. E. Indiana Keith E. Ross R-B-M Div., Essex Wire Corp., Logansport, Ind 


Racine S. E. Peters Dumore Company, Racine, Wis 

Rock River Valley Roy A. Wylie Microswitch Div., Minneapolis-Honeywell, Freeport, Ill 
St. Louis Paul K. Leatherman Lambert Pharmacal Co., St. Louis, Mo 

Byron L. Cloud Hughes Tool Co., Houston, Texas 


South Texas 
Miller, J: Boeing Airplane Co., Wichita, Kan 


Wichita Earle F 
WESTERN REGION 
Japan Simon Collier(by appointment) Johns-Manville Corp., New York, N. Y 
Los Angeles Wvatt H. Lewis General Electric Co., Ontario, Cal 

Mexico City Domingo M. Lopez Industrias Militares, Mexico City, Mexico 
San Diego I. Dagan Rohr Aircraft Corp., Chula Vista, Cal 

San Francisco Dorothy L. Biggs Cutter Laboratories, Berkeley, Cal 

Seattle Grant |. Butterbaugh University of Washington, Seattle, Wash 





SECTION 
NEW ENGLAND REGION 
Albany 
Boston 
Buzzards Bay 
Hartford 
New Hampshire 
Rhode Island 
Southern Cor icu 
Western Massachusetts 
Worcester! 


Section Chairmen 


NAME 


Jones Jr 
Fales 


Robert R 
Forrest G 
William P. Hammerly 
George H. Selig 
Charles A. Curriet 
Daniel J. D'Onofrio 
William L. Adam 

C. W. Carter 

Charles J. Hudson 


MIDDLE ATLANTIC REGION 


Allentown-Bethlehen 
Baltin r 

Delaware 

Li 
Metrop 
Philadelp} 
Richn 
Trent 
Washingtor 
NORTHERN 
Buffalo 
Mid-Hudser 
M 

R vO | 


i aalt 


. AY 
REGION 


Greater luske 
Huntsville 
Louisville 
Michigar 
Parkerst 
Pittsburgh 
Tenne see 


Toledo 


MIDWEST REGION 
Central Illinois 
Chicago 

Dallas-Ft. W 

Denver 
Evansville-Owensboro 
Indianapolis 

lowa 

Kansas City 

Lincoln 

Milwaukee 

Minnesota 

Muncie 

N. E. Indiana 

Racine 

Rock River Valley 

St. Louis 
South Texas 
Wichita 
WESTERN 
Japan 

Los Angeles 
Mexico City 
San Diego 
San Francise: 


Seattle 


REGION 


M Herasin huk 
T. H. Plant 
James F. Garrett 
F. C. Schulze 
indel 


E. Be ont 


Burr Stantor 
James Wheeler 
Edward S. Griff 
Matthew Weber, J: 
Clinton E. Ring 
Leo R. Harringtor 
Herbert H. Sorenset 
Brucker 
Chambers 


Ralph W. Ford 


W A Morgan 

tobert H. Lace 

James L. Coburn 
Gordon W. Greenwald 
J. Alfred Davies 
William E Sper cer 

Ge rard Koshkarian 
William G. Shepherd 
Edward J. Schaller 
Robert L. Hermanr 
Alan L. MacLear 
Woodrow Fletcher 
Walter H. Sunniet 
John W. Haasch 
Edward _ Varnum 
John S. Randall 
Rolland G. Croucl 
Theodore H. Bamford 


Dr. Eisaburo Nishibori 
Jame s R Crawford 
Enrique J. Gonzales L 
Earl G. Smith 

W. W. Wilcox 

George E. Nelsor 


COMPANY AFFILIATION 


Bigelow-Sanford Carpet Co., Amsterdam 
Sylvania Electric Products, Salem, Mass 
Pantex Mfg. Co., Central Falls, R. I 
Pratt & Whitney, West Hartford, Conn 
Scott & Williams, Inc., Laconia, N. H 
General Electric Co., Providence, R. | 
Bryant Electric Co., Bridgeport, Conn 
Rath & Strong, Boston, Mass 


Norton Company, Worcester, Mass 


Bethlehem Steel Co Bethlehem, Pa 

Calvert Distilling Co., Baltimore, Md 

E. I. duPont de Nemours & Co., Wilmington 
Hunter Spring Co., Lansdale, Pa 

Sonotone Corp, Elmsford, N. Y 

RCA Victor Div., Camden, N. J 

Philip Morris & Co., Ltd., Richmond, Va 
Ternstedt Div., GMC, Trenton, N. J 

USN, Naval Gun Factory, Washington, D.C 
Carborundum C N.Y 
Boice Mfg. Co 


ympany, Niagara Falls 
Staatsburg, N. Y 
Bell Telephone Co., Montreal, Que 
Stromberg-Carlson Co Rochester, N. Y 
Ansco Paper Plant, Binghamton, N. Y 
Syracuse University, Syracuse, N. ¥ 
Acme hel T ‘ 
ler Bearing Co., St. Thomas, Ont 
ctrie C Utica, N. Y 


GMC, Daytor 
ric Co., Erie, Pa 
Canton Cotton Mills, Canton, Ga 
Clarke Sanding & Mach. Co., Muskegor 
Huntsville Ala 
b Louisville Ky 
Ann Arbor Mich 
‘o., Marietta, Ohio 
Crucible Steel Co Midland, Pa 
University Knoxville 
Toledo Scale Co Ohio 


Ohio 


Mic! 


of Tennessee Tenn 


Toledo 


International Harvester Co 

Ditto, Inc., Chicago. Il 

Consolidated Vultee Aircraft Corp Ft 
Mountain States Tel. & Tel. Co., Denver 
General Electric Co., Owensboro, Ky 
Allison Division, GMC, Indianapolis, Ind 
Anicrican Steel & Wire Co.,. Waukegan. II! 


Westinghouse Electric Corp Kansas City, Mo 


Elgin National Watch Co., Lincoln, Neb 
4. O. Smith, Corp., Milwaukee, Wi: 
Minneapolis-Honeywell Reg. Co 
Warner Gear Co Muncie Ind 
General Electric Co., Ft. Wayne, Ind 
Webste Electric Co Racine Wis 
sarber-Colman Co., Rockford, Ill 
Chevrolet Plant, GMC, St. Louis, Mo 
University of Houston, Houston 
Wichita 


oe 


Kan 


Swallow Airplane Co 


u Renmei 


Burbank, Cal 


Nippon Kagaku Gijuts 
Lockheed Aircraft Corp 
Mer., National Small Arms Armory 
Solar Aircraft Co., San Diego, Cal 
United Air Lines, S. San Francisco, Cal 
jemis Bros. Bag Co., Seattle, Wash 


= | 


rew & Gear Cx Toronto, Ont 


Worth 
Colo 


Minneapolis 


Tokyo, Japa 


Mexico City 


Texas 


Mint 


Me AICO 








in the New Ford Tractor Go//ev 


The trend toward boosting the efficiency of power 
farming and reducing human effort with hydraulics 
began nearly one million Ford-built Tractors ago. Now, 
it gains great new impetus. The new Ford Tractor’s 
Live-Action Hydraulic System offers many new oper- 
ating advantages and unfolds a great new range of 
usefulness never before achieved. 


Gone is the wait for a pressure build up—the time 
lag between moving the control lever and getting 
hydraulic action. Almost magically the new Ford 
Tractor’s Live-Action Hydraulic System responds 
instantly at any engine speed. 

The engine-driven hydraulic pump delivers a volume 
of oil continuously. Whenever the engine is running, 
the hydraulic power is “there” for immediate use. Gear 
shifting and clutch pedaling are reduced to a minimum. 
Attaching implements is easier than ever. 


More new magic in this system is the way Hy-Trol 
gives a choice of hydraulic speeds to fit the job, plus 























Jubilee 


MODEL 


new efficiency of hydraulically operated remote-control 
equipment. In addition, Selec-Trol* permits operating 
either front or rear mounted equipment from the new 
Ford Tractor’s Live-Action Hydraulic System. 

Ford Tractor Hydraulic Touch Control, Constant 
Draft Control, Implement Position Control—all of these 
time-proved advantages are quickened in response, to 
make good farming more nearly automatic and less 
tiring. This hydraulic system's speed of response and 
the fast-acting governor of the new Ford “Red Tiger” 
engine team up to deliver newer, smoother, more effi- 
cient power to farming operations. 

If vou are interested in learning more about this great 
new Ford Tractor, write us for your copy of the 24- 
page Ford Tractor Catalog. It gives many more details 
about “Hydraulic Magic™ as well as about dozens of other 
outstanding features. 


DEARBORN MOTORS CORPORATION + Birmingham, Michigan 


National Marketing Organization for the Ford Tractor and Dearborn Farm Equipment 


CZ Fra Fermi 


‘TRACTOR, 


*Sold separately 
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Special Applications for Quality Control Charts* 


Over the pas veral years literal 
ly hundreds of quality control op- 
erators have attested to the fact that 
the Shewhart quality ntrol chart 
wes Wi speeches papers, Mmag- 
les, and books have been 

remarkable de 


an Industry 


rol chart 

b expected of it 
a signable 

re operating 


tr 


} 


men would 
vant to debate that statement. There 
howeve a la field f 


lebate on the 


made <¢ the 
tu special 


of short duratior 


MAY, 1953 


WYATT H. LEWIS 


General Electric Company 


These are just a few of the ques- 
tions that can arise in trying to apply 
ontrol charts. Furthermor they 
are questions that have an 
swered to permit successful da -by- 

operation a quality control 
fram 
you how 
acquaint you Ww ou type 
The Ontario (Califor 


Electric 


rod heating elet ilactured 


it Ontario and soleplate 

either alumint or st iron. The 
soleplate Ss leave 1 foundry and go 
through ar automat 
Line After 


are polished and b iffed. In the case 


machining 
nachining, the sole plates 


nm, a protective and decora- 

pial ~ nickel and chromium 

ised We also mold handles for 
irons in the plastics sect Tops 

are blanked and drawn in pres 


The MM 


ready tor ass 


section are finished and plat 


embly The press 

mps out small part 

fabrication of the ther 

mostat and tank for the steam iron 

Heater cord is purcna ed in reels 
cut to ngth and prepared 

sembly with plug and connections 

All these various 

brought 


components are 
together o1 ar assembly 
convevol The « ympleted ons are 

in eners 
they are 


The irons ; ther 


zed conveyor! 
heated tested 
buffed, given a 
visual pection and packed 
for shipment 

Perhaps the first thing you would 
notice upon taking a quality cor trol 
voule hye 
lack of X, R charts at the 

the operation Ther 


for this. Fi 


rew machine sectiot 


through our factor 


reasons t 

achine parts are purchased In the 
second piace oul machining opera 
tions are high] tandardized, in-line 
operations. Through years of expet 
‘nce, cutter life has been determined 
changed after so 
In:tial 


check on set-up has been found ade- 


and cutters are 
many thousand pieces run 
quate: hence, control charts in this 


section would not pay their way 


We lo have several X, R charts 
n the factory such as calrod winding 
resistance, calrod tubing diameter 
straightness and length. Calrod wat 
taue i ) plotted or a control 
sample Ithough all units are 100 
percent inspected automatically on 
1 test machine. A few special ma 
chining conven- 


tional X, R charts, such as 


tion of the filler tube hol 1 the 


yperations also use 


1 
1oca- 


ank riser tube 

The thermostat assem! : ion 
proved to be the area tor 
xX R chart lo! 


ol purposes. Commonplace ap 


routine 


plications include strengths of welds 
for contacts to contact spring bi 


metal assembly welds, et 


One of the most valuable routine 
applications has been on thermostat 

t pressure and thermostat 
arm pressure Both of these 
influenced 
spring 


hange Ss 


quality characteristics are 
by the form of the contact 
and adjusting spring. Due to 
n form for various lots upon heat 
treating, a gaging and hand forming 
operation has been found necessary 
The foreman of the thermostat se« 

tion governs the setting of the gage 
fi pring forming by the X, R charts 


on contact and rocker arm pressures 


interesting to note that we 
tarted this job with a regular Shew 
hart control chart several years ago 
Perhaps we have had exceptional 


oremen this position, but we have 
experienced very little difficulty in 
getting the idea of control limits es- 


tablished as 


tion limit 


compared to specifica- 
Perhaps one device that 

heiped in this regard is the use 
of the out-of-bounds area (cross 
hatched) that is figured in from the 
specification limits. (See Fig. 1) 
This device and its calculation have 
been covered in the literature 
You will note that in addition 


these so-called modified limits we 


2 


have used conventional 3-o statis- 
tical limits to define the normal op- 


eratior This has the beneficial 


Dimer nal Quality Contro!) Primer 

Products Corp. 1946 

Edward M. Schrock Quality Control 

Statistical Methods.” Reinhold Publish- 
New York, 1950, pp. 128-137 
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HUn TE FR 
SPRING COMPANY 


RAN GBOALE, PENN EBEYLVANIA 


May 7, 1953 


Dear Bill 
As an early advocate of Industrial Quality Control and as a 
pioneer of the concept of Quality Reporting, Hunter Spring Company 


as witnessed, wi frea satisfacti n, ¢ > ame rapic growth 
h t sed th g t tisfactio the amazing] | t 


of the American Society For Quality Control and the generally 
increasing acceptance and use of Quality Control methods 


by industry 


It is our firm belief that, in the near future, all industry 


io Ait 


will require that "quality" be translated in terms of a product's 


conformance to desired characteristics—that the quality of a 
product be measured, using modern inspection methods and apparatus; 


controlled by using modern methods of Quality Control; and recorded 


and reported in the form of a manufacturer's Quality Report 


A 


We also believe that 
greatly benefit thereby 


That's why we, at Hunter Spring Company, have devoted much 


time and energy to the development of our own Quality Control 


program, have encouraged active participation by our members 
1, and have—by 


the American Society For Quality Contro 
advertising, editorial articles in the trade 


uality Control Courses—attemy 


press, an 


sponsorship of o1 Q 


disseminate what information we have obtained to others 


Sincerely, 


HUNTER SPRING COMPANY 
F. C. Schulze, Chf 
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Po 


Les SOWNCE 70 the Ounce/ 


(Thanks to S.Q.C.) 


Ability to absorb shock and vibration is a prime 


property of rubber. But resiliency of rubber must 


be held within close limits on a wide variety of 
rubber components. Examples are motor mounts 
for automobile engines, tank motors and elec- 














Example of a deflection test of a motor mount. Continuous tests 
ore plotted on modified control charts. Corrective action is taken 


when processes drift away from specifications 


tronic instruments. Excessive resiliency in motor 
mounts must be avoided. It is a problem of 
obtaining and maintaining optimum control of 
shock and vibration with “less bounce to the 


ounce” of rubber. 


At The Ohio Rubber Company, factory control 
of deflection testing of load-bearing rubber 
components is under the supervision of Statistical 
Quality Control. Special types of deflection 
control testing equipment were perfected for 
the purpose. 


Uniformity of testing procedures is assured on 
a round-the-clock schedule by modified control 
charts and a program that assures conformance 
of all test personnel to identical procedures. 
S.Q.C. is the F.B.1. of The Ohio Rubber Com- 
pany. The end result is close adherence to 


customers’ specifications. 


= DIVISION OF THE EAGLE-PICHER COMPANY ae 





QUALITY CONTROL CHART mumece 1 for driving nails. A hammer can also 


—— 
SPilpid-4 Therenetet rerige Oot. 9 ~ Oot. 26, 1951 be used for beating things back into 
or Pressure 
napect ion or Teg: Ot Max. Temp Setting 7 Ounces (Spec. 2.0 to 10.0) shape 


Both the X, R chart and the p chart 


_ 7 . oon 
can be used for special, short term 
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investigations Spec ial data may be 
collected for such a chart when the 


data is not available from routir 


if sot 
eae auwrcancrncusena 
‘ 
Be 


inspection records 
An example of what I an 
about is best illustrated by the 
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lowing. Figure 2 shows a cas 


| ] | \ \ YI soleplate with the cast-in 


we 
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} ar = . " heating element. Since this 
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casting, it Is necessary 
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clean the sand off 
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ends of the calrod 


vantage since it leaves a 
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to receive a sealing compo 


ar amumeamed 


seals the unit against pene 
il and plating solutions. We 

experiencing excessive losses ol 
ron castings at the head of 


sembly lime where the 
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f 
prose 


trimmed off at the ends t 
the calrod terminals. The rea 
this was that excess insulating po 
Figure 1—Sample Control Chart on Thermostat der was being removed in a per- 
Rocker Arm Pressure centage of soleplates. When these 


effect of keeping the process ad 
justed to the most desirable valu 
A point outside of statistical limits 
but not yet out of bounds, would not 
be outside of specification. The prod- 
uct could be accepted for assembly 
into flat irons but action should be 
started toward readjusting spring 
form to bring pressures back to nor- 
mal. The cross-hatched area, as ap- 
pears in Figure 1, sets forth the 
concept that due to the variation of 
individual items the average must 
be carried at a safe distance inside 
the spec ification to keep from getting 
individual items outside specification 
limits. We have found this concept 
readily accepted by shop personnel 
In many cases, the quality control 
engineer is so imbued with a routine 
plan for controlling the over-all 
quality of a manutacturing operation 
that he is liable to make use of con- 
trol charts only if they fit into this 
plan. If he does this he is not getting 
maximum use out of a very versatile 
tool. It is like using a hammer just Figure 2—Cast Iron Soleplate Showing the Cast-in Calrod Heating Element 
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F32 Casting 
Powder Out At Assembly 


mn « 2200 
December 1951 January 1952 February 4 


Figure 3—P Chart of Soleplates Scrapped Figure 4——Control Charts of Individual 
Thermocouple Readings 








Because of Excess Powder Out 
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l. The 


cated a po ible 
but ingled out 
N % to furthe 
nocouples were found 


and attention was 


Temperature Reading 





DETERMINATION NO 


spend 

the day 

rate 

data were ip chart as show! 

n Fig. 3 ident that for a 
aays Ss \ lov and 

then would ri then they 

would drop again. A cycle seemed 

to be apparent. This pattern seemed 

to be established by the fact that lots 


powde r out” castings that needed 


I 
filling with insulation cement were 





accumulated, filled and sent through es 
Inderlined 
subsequent processes in a lot. This 
R b4 

immediately indicated that some- tol 


thing had gone sour with the salvag- LCI 
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Flatiron Handle 
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handle for 
(Other 
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bridged by a decor 
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Although the plastic har 


on a cooling fixture howevel 
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iolding com bounds 
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ling , T compound w aken. Ten han 


dimension die to the varving deg 


moval from the ‘ 
ach sam- ing labor: 
short 
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quality control 


tendency to “pull in 


the “cure” on a handlk “ure tin ple ntiall) ame con 


the time the handl ! : litio ¢ same < ame pre- 


the mold after being formed " ) me o rator same coolir 
be established for plastic | ] shadowed by 
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USE BENDER CONTROL LIMIT CALCULATOR 
$3.85 Postpaid 


ONE setting gives control limits for Ranges, Averages, Individuals 
ONE setting solves the troublesome calculation on p-chart control limits 
ONE setting gives control limits for pn and c charts 


Arthur Bender, |r BENDER CALCULATOR COMPANY Martha M. Bender 


Box 360-A. 1912 Winding Way, Anderson, Indiana 
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Note on the Use of Fixed Numbers of Defectives and 


Variable Sample Sizes in Sampling by Attributes. 


c. C. CRAIG 


University of Michigan 


putes san 
nethod under 
examine thi 
tandpoint ot 


of Indus 


lgment ot 


0.169 O.O71. 0.048. ¢ 


0.097 


} 
INE 


supply tau 


the reliab 


hart for sample 


inbiased estimate of 


mn verage in random samples n/m is equal 
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In general tne average the recipré 


the average of X.) Then 


plotting 1 


By u ‘ ables yr t ! requency 
lunction, one cal exact percentage control y 
but an examinat {f these tables shows that 
iour or more i Oo ol than 0.5, the propor 


: outside of the 


I ample (n/n 
ts by chance is not mor lé 1.1 perce 


re ember 


nt. ass 


at 204.0 and 4 ane 


may be a umed 


With regard t stimate i p 
lly obtained fo 100 with 1 
Sete wo te #00 (0.95) 194.94 and th 
OS 
uch n’s (m 100) are 1484 and 2653 Thu the 
corresponding extremes for estimates btained 
with m 100 are 0.0377 and 0.0674. F 
with the accuracy of estimation of p’ by 
ordinary hi if a fixed sample of 


0.05(0.95) 


tr 


2000 3 used 


(n 2000 with m 100). 3a ‘ 2000 0.0146 
and Dp = Jo, 0.0854 and 0.0646 


The principle of combination of the n’s and m’s used 
above can always be applied to independent samples 
Thus, if in one sample from a process, it took exactly 
9) pieces to find four defectives and in another inde- 
pendently drawn sample exactly 130 pieces to find six 
defectives, one may consider that it took exactly 220 
pieces to find ten defectives and an unbiased estimate 
: l 
of 1/p’ on this information is = 
045 4 
One naturally does not expect very accurate esti- 
mates by the use of small m's. With very small (p’)'s 


yne must use small m’'s unless large n’s can be tolerated 


84 


Twenty-five Values of n Randomly Drawn 


from a Process with p 0.05, m 


1940 


or certal 


Mosteller 


applications 

‘ol. 17, 1946 

ematical Statistical 

Edwards Brother 
Tables of the Incomple te T° 


Pearson, Cambridge Univ 


Appendix 
If the proportion ol defectives 


is p’, the probability that exactly 
required to find m defectives i 


fs 1 )P (1-p’) where 


\m(1-p’) 
Pp 


E [n-E(n) }* 
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FIFTY YEARS’ AGGRESSIVE ENGINEERING REACH 
THEIR FINE CLIMAX IN THIS UP-TO-THE-MINUTE 
POWER PLANT. A FEW OF THE QUALITY FEATURES 
OF THE RED SEAL K-6330 ARE ILLUSTRATED BELOW. 


Exclusive Continental individual Porting —covered by numerous 
patents—is a basic reason for the easy starting, smooth run 
ning, high power and high economy characteristics for which 
Red Seals are famous. A complete manifolding system, with 
in-built provision for uniform distribution of fuel mixture to 
ali cylinders, as well as complete utilization of “heavy ends.” 


Seven main bearings, for utmost rigidity, with sintered tri- 
metal caps combining strength, precision, and low friction 
coefficient. Bearings of the K-6330 are line bored and finish 
reamed with caps in place, to assure a perfect fit 


FACTORY-AUTHORIZED SERVICE AND GENUINE CONTINENTAL RED 


Experience in city after city continues to pile up 
proof that there's no finer power plant for buses of 
medium capacity than this Continental K-6330 heavy- 
duty valve-in-head six. That is because, like every 
other Continental Red Seal model, the K-6330 is 
tailored to the specialized needs of one job, and man- 
ufactured under the most rigid quality control. It is 
built to run and keep on running with an absolute 
minimum of down time, under the severe conditions 
imposed by bus line use. Save by standardizing on 
makes with Red Seal power. 


(Right) Positive Rotation 
»~ Exhaust Valves, sodium- 
filled and stellite-faced. 
Scuffing action provided 
by their rotation prevents 
burning of valve lips and 
seats and retards forma- 
tion of carbon deposits. 


(Left) Tocco-hardened 
crankshaft journals. Note 
(A) glass-hard shell pro- 
duced by induction hard- 
ening, and (B) extremely 
tough inner core 


SEAL PARTS AVAILABLE 


Continental Motors [orporation 
MUSKEGON, MICHIGAN 





FROM COAST TO COAST 


then the usual measures of skewness and kurtosis are Of course, this stops somewhat sh« 
investigation of the closeness of the 
ti 
f, attained in this way. But for m 
actual calculation of the terms of f 
class intervals for n of 4-8, 9-13, 14-18 
tion given by the ["-function with the sam 
ard deviation, and skewness as f, nev differed 
ml p) . : | 1 
the true sums of ordinates by as n h as 0.001 
Thus in a single sample the moment estimate of similar calculation for 
m/n and in a series of independent samples with ec good results 


tant m it is m/n. It is easy to verify that Actually as Haldane 
also maximum likelihood estimate: 


The expression for « and « igg whi estimate 
Dieulefait ‘ 
distribution for n as m * ~ is norm: or smaller gests that x 
m's the Pearson type LI o1 l’-frequency function is 
much better for approximating ims of cor vestigation 
alues of f In fact for p » (a very weak res : 
for applicatior to sampling inspection) and m ' and (p)s 
thi function appears to serve rather \ I That ul : wee ory approximation 
might be expected is : wwested by h a ; on oF Sven atisiactol 
«| f/f h otient of tw J - nts OF eer-wertn 
both li o listributior of x obtained 
mentioned above hav 
iderably greater kurtosi 
It seem better lor appli 
quite smal ft ) ! aL "h I I oO 1 to I lact that 
thes« tatements is equivalent to the diffe 
which is the analogue of the differer 
the type III functior The exp 
ul he for the type Ill 





Vendor Certification® 


M. E. KING 
BUREAU OF ORDNANCE, NAVY DEPARTMENT 
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mutually acce ptable 
ad ypted 
onics Technical commit- 
has been studying 
of a standard cri- 
terion of quality bs 1 on a mutually 
acceptable nterpreta- 
tion of the rements 


f th 
ol 1€ 


mit the elimi 
spection by the 
reduction 

the end product 


myn by the 


Pratt «. WHitNey 
MODEL G 


Arr-O-LIMIT comparator 


High magnification (10,000 to 1) 
Large dial for fast, easy reading 
8" length scale, with linear graduations through 180 degrees. 


Each division equals .00001 inch 


High degree of repeatability 
Fast, ‘dead beat’ pointer action. 
Standard gaging plugs with normal diametral clearance. Maximum wear 


life, reduced cost. 


Pratt a WuitNey SEE THE NEW 


DIVISION NILES-BEMENT POND COMPANY . 
26 Charter Oak Bivd., West Hartford 1, Conn MODEL G 


a eee IN OUR BOOTH 
AT THE 


ae a PHILADELPHIA 
CO. ADDRESS . S H 0 W 


city — ZONE ____STATE_ 


MACHINE TOOLS © CUTTING TOOLS © GAGES 





a lhe rhivctiafe 1 Ludlidiig 


Pratt & Whitney Air-O-Limit Com- 
porators are a logical choice for 
the fast, accurate gaging of a 
wide variety of precision parts. 
The internal diameters of these 
master-rod bearings are plated 
with a soft, sensitive metal and 
must be gaged in six places to 
insure absolute uniformity. Pre- 
vious methods required nearly 15 
minutes per piece. Air-O-Limit 
gaging broke this bottleneck by 
giving instant, accurate readings 
without touching the soft metal 
coating at any point. 


Write on your Company letterhved for your 
copy of Air-O-Limit Circular No. 524-1 


Pratt a Wu 


AiR-O-LIMIT Grysceadtee 


Pratt & Whitney Air-O-Limit Com- 
parators — combining speed and 
ease of gaging with dependable 
accuracy — are widely used 
throughout the Refrigeration 
Industry to help meet modern 
demands for units of low price 
and high performance. In this 
typical example, a refrigerator 
bearing plate is critically inspec- 
ted with a Two Station, 5 Nozzle 
Air-O-Limit Comparator. A 
single, fast operation checks the 
crankshaft hole for diameter, 
roundness, bellmouth, taper 
and straightness. 


Write on your Compony letterhead for your 
copy of Air-O-Limit Circular Neo. 524-1 


rr; 


_ 


N 
\ 


> 


sample of the electronics industry 
This letter briefly outlined the plan 
presente d in this paper and the ques- 
tionnaire was de signed to determine 
the interests of the addressees in the 


progran Points covered were 


1. Buy 
b. Type 
Reaction 
d. Parti« 
‘ Nam« of 


rep 


The response to the que 
was quite favorabl The 
questionnaires Was approx 
percent as compare d with the 
expected rate ol return betweet 
percent and ter percent Eighty-four 
percent of the epiie vere tavorable 
three percent unfavorable and 13 
percent undecided, no longer in busi- 
ness, or for some other reason un- 
able to participate 

The committee was also advised 
informally that the questionnaire had 
been the subject of extensive discus- 
sion among various members of the 
industry, including even manufac- 
turers who did not return the ques- 
tionnaire It is reported that these 
discussions were in general, favor- 
able 

As the next step in the program 
representatives of the manufacturers 
and industries replying to the ques 
tionnaire, along with representatives 
of trade associations which exhibited 
an interest in the proposed program 
were invited to meet in New York in 
March, 1952, for a mutual considera- 
tion of the implementation ot a plan 
for a standard criterion of quality on 
a limited basis 

The committee and its technical 
advisers have considered that the 
minimum elements of an acceptable 
standard which n t be established 
before the lan car e introduced 


even on a limited i in Dasis 


The lassificatior 
of necessity be suffix 


cover a large portior 
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component within the in- This Multi-Station Air-O-Limit 
not foreseen that all 


ties which miaht be de- Gage is typical of the many 

since the use : special comparators and gages 

— ee io te developed by Pratt & Whitney for 
the Automotive Industry. In this 
application, the gaging plugs, 
conveniently supported from 
above by a Thor counterbalance, 
are brought to the work; 5 differ- 
ent critical elements of the crank- 
shaft and the camshaft bearing 
bores are simultaneously checked 
in a single gaging operation. 


Write on your Company letterhead for your 
copy of Air-O-Limit Circuler No. 524-1 


Prarr a Wairney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 


had beer 
Ever 
willing t forego 
spectior both the 
ild be 


CUTTING TOOLS *® GAGES *®© MACHINE TOOLS 


*orrice OnLy 


By the extensive use of Pratt & 
Whitney Air-O-Limit Compara- 
tors, the Bearing Industry is able 
to hold close tolerances and 
make accurate, dependable 
100% inspections rapidly and 
economically. The Adjustable, 
Two Station Air-O-Limit Gage 
shown here speeds final inspec- 
tions of assembled bearings by 
simultaneously checking both 
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inside and outside diameters. 


Write on your Company letterhead for your 
copy of Air-O-Limit Circular Ne. 524-1. 


p tate 





should, however nclude for the ir 


formation of all, a statement of which am 


table was used TI 
10s 


The heart of the 
the acceptable quality level 
tion defective on which the sampling mie 


pl in is based and to which the *n- ma 


ol this risk 1s greatiy red 


luced duplicat 


1 is small enough to be acceptabk group, and it is 
, locking membe1 
f you who are familiar with _ 5 . 
1 i “al om 
techniques will agree that — 
urrence 
pieces of information , 
ntioned, it would be a _ simple Occasional 


tter to evaluate the risk of ac- that punitis 


dor is willing to certify that his prod- cepting a shipment of material with- 


ict conforms. All of ognize that out 


incoming inspection, or to plar 
/ 


no sold product an o bought pro a greatly reduced inspection if the 
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cent inspection unde! 
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ceaT FICATION OF QuaALity 


THe PRODUCT SHIPPFO HEREWIT! Has OFEN INBPFCTED AND ACCE®TED In ac POANCE wiTH 
THE FOLLOWING #®fOUlPEMENTA! 


Peomcr 


Sali .14 Dae a 6! 2 Ree 
ASQC STANDARD LOT size 

SAMPLING PLaNn USTO 
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Sample Certification Form 
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Controls the Part from the Start 


COMPLETE EXHIBIT BOOTH ‘53°-'54 ASQC CONVENTION 






eG 







] DIAL BORE GAGES TO CHECK: 3 










INTERNAL DIAMETERS 1's” - 1” 





SMALL SIZES 






INTERNAL DIAMETERS 1” - 12” 





LARGE SIZES 






2 DIAL SNAP GAGES TO CHECK: 
OUTSIDE DIA. FROM 0" TO 48" 











NUMEROUS MODIFICATIONS 
INCL. FOR CLOSE SHOULDER 
WORK 











3 DIAL GROOVE GAGES TO CHECK: 
DIA. OF INTERNAL GROOVES 
AND RECESSES (FOR TRUARC 








AND O RINGS) 
DIAL GROOVE TO CHECK: 
LOCATION GAGES LOCATION OR DISTANCES OF 






INTERNAL GROOVES 










4 DIAL PITCH TO CHECK: 


DIAMETER GAGE PITCH DIA. OF 
SPLINES & GEARS 







(ROLLS REMOVABLE & 
INTERCHANGEABLE) 











5 PLUG & RING GAGES TO CHECK: 


INTERNAL DIMENSIONS 
EXTERNAL DIMENSIONS 









of I 


BOOTH ‘53-'54 ASQC CONVENTION 
NILSSON GAGE CO., INC. Ban. * 





















committees at the March meeting in the Bureau is 
New York 
sistors and one for small fixed cor 
densers warranted by 

Allow me for a moment ultimate 


to my status as a representative 


posed plan for the introduction o the classification 


a standard ! ion of quality damental 


Ordnance Inspection to the extent 


mented. As outlined herein, the Bu 
the Bureau of Ordnance The pri eau of Ordnance 
f defects as a fun- 


tandard 


willing to consider ard, with such modifications, (ex- 


one for composition re revision of existing techniques of pected to be minor) which the re- 


quirements of ordnance material may 


necessitate. Sampling plans have 


appra sal of the 
plar mpl for some time, been a recognized in- 
1a as i pit . 
spection technique of the Bureau of 
Ordnance, and our inspection would 


on MIL-STD-105A. Ac- 


ceptable quality eveis Nave 


willing to accept be based 


and to base its been established for 


been conside: } 1 the Bureau ac tar nspection on that stand spectior 
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Fundamental Principles of Sequential Analysis" 


IRVING 


W. BURR 


Purdue University 


HISTORY AND INTRODUCTION 


Work by Harold Dodge and Harry Ron 
Walter Bartky on double 


spectively, supplied the background to the development 


and multiple-sampling, r« 


of sequential analysis. Experimentation in successive 
stages was also suggested and used by Harold Hotelling 
and P. C. Mahalanobis 

The problem of sequential analysis first arose in the 
Statistical Research Group of Columbia University in 
some comments of Captain G. L. Schuyler of the Bureau 
of Ordnance. Following up this idea, Milton Friedma: 
and W. Allen Wallis conjectured that sequential pro 
cedures might be developed having as good control of 
errors in misclassifying lots, but which would requir 
less average inspection. This was brought to the atten- 
tion of the late Abraham Wald, who then developed the 
probability ratio sequential test, worked out the general 
theory of the test, and applied it to many important 
problems. Hence, sequential analysis is in large part a 
contribution of Abraham Wald 

Since 1945 there has been a host of articles de epen 
ing the theory and applying the sequential approach to 
many problems such as that of statistical estimation 
See, for example, the references in the index to Vols 
1 to 20 of the Annals of Mathematical Statistics 

Fundamentally the aim of sequential analysis is to 
obtain decisions of requisite security on the basis of a 
smaller average number of tests or determinations thar 
is possible with even the very best single-sampling 
(The saving is often as much as 50 pet 


cent at critical levels of quality and considerably mor 


plans possible 


at very good or very poor quality ) The aims of this 
article are to discuss briefly the fundamental principles 
of sequential analysis and show how these work out 
the various cases in practice. Further, we want to show 
how unified and comparatively simple the sequent 


plans are 


DEFINITION OF SEQUENTIAL ANALYSIS 


In gene ral, a se que ntial test is one 
each measurement or determinatior 
accept a hypothesis (or lot 

pothesi or request additional eviden 
sample size is, in general, a variable 


very small others it is quite large 


*Paper prt 


of ASQ 


92 


Single and double 
sequential analysis, in 
possible until n 
ww tested. T .us the only decisio 
nis a reques: tor more evidence 
The sequential test terminates ac« 
rules, that is, when sufficient evidence { 


been accumulated 


A GENERAL APPROACH TO SAMPLING 


} } 


For either general sequential sampling or single 
sampling we could proceed as follows: Decide upon one 
level of quality or performance, which we may for the 
present think of as “good” quality. Let this be q, and 
the hypothesis that the quality is at q, be H,. (The 
quality measure, q, could be average, standard devia- 
tion, fraction defective, etc.) Decide upon a second 
quality, qo, which we will regard as “bad” quality. Let 
the hypothesis that the quality is q. be called H. or the 
alternative” hypothesis. Also, for the present, we sup- 
pose that the only possible quality levels are just these 
two. Leter we shall see that plans based on just these 
two work well for all other levels 

Next we must consider the risks or probabilities of 
erroneous decisions. If the H, is true, that is, the quality 

we might erroneously conclude that the quality 

q and decide to reject H This would be called 

error of the first kind.” Let the probability of this 

be «a; that is the quality is q, the probability 
of rejection is a. Simil if H s true, that is, the 
quality is at qo, we can ert usly act H,, that 
ynclude that the quality 
second kind.” Let 
an error when H, is 
Now, in classical statistical 
ors of the first kine 
risks «a 
ly rejected wher 
might be a long way 
ecept H As a <« 


r s of the 


second 
The se 


fixed 
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ADING OF P.D 
RM AND LEAD 








‘AT TEN TIMES THE SPEED 


The P-11 gives a single dial indicator reading in .0005”, of variation from 
basic size of P.D., form and lead. Interchangeable segments inspect all 
classes of threads from 5/16” to 5” dia. Pressure on the thumb lever col- 
lapses the pair of segments allowing swift engagement of the threads. 
This 14 oz. portable gage is designed for use in the shop or at the inspec- 
tion bench. Descriptive literature on this and other Bryant gages is avail- 


able on request. Send coupon today. 


MAIL THE COUPON TODAY! 
Bench type goges for 
om PA MS St ALS 2 


external or internal 


an ap okae Ga BRYANT CHUCKING GRINDER CO., SPRINGFIELD, VT. 


ness-of-face attachment Please send me illustrated folders giving fuii informo- 


tion on the Bryant Portable and Bench Thread Gages. 


BRYANT . ?-— - 


COMPANY 
CHUCKING GRINDER CO. 
Springfield, Vermont, U.S.A. 





STREET__ 
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No Bigger Around Than A Pencil, 
Tiny Sylvania Radio Tubes 


Serve The Armed Forces 


To our Armed Forces, electronic devices are a mat- 
ter of life or death. They are vital to communica- 
tions and give deadly accuracy to gunfire. 

Jarring shocks, intense vibration, high tempera- 
tures are the destructive conditions which confront 
the very heart of this equipment—the electronic 
tube 

Sylvania engineers developed tubes rugged 
enough to meet these battle conditions, yet small 
enough to fit into necessarily lightweight, compact 
military equipment. 

Precision engineered and quality tested, these 
tubes meet the toughest of military and civilian ap- 
plication. They are another example of the engi- 
neered high quality of Sylvania products—quality 
which results from pace-setting research and engi- 
neering over half a century, and which works con- 
stantly to meet the needs of the future. 


No Tougher 
fete anal 


, .' at 


Sylvania’s “premium performance” subminiature tube — 


only 2', inches long and no bigger around than a pencil 


SYIVANIA 


Sylvania Electric Products Inc yy 740 Broadway, N.Y. 19,N.Y¥ 


LIGHTING «+ RADIO+ ELECTRONICS « TELEVISION 
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PACKAGING DEPARTMENT 
RELATIVE EFFICIENCY 


% 


RESULTS THAT COUNT 


Warehouse and packaging operations at Perfect Circle's 


Hagerstown plant perform under 100% Statistical 
Quality Control 

Major and minor standards verification by SQC op- 
erators in the Packaging Department has been instru 
mental in raising the operating standard and over-all 
efficiency of the department almost 500° in slightly 


more than five years time. 


Periect Circle =: 


The Standard of Comparison 





we use n rai I ogi thm o ' > . 
i 1 [LA i | il of acceptance I 


and b by 


Vailable 
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eyelets 
springs 
stampings 
wire forms 
screw machine products 


electro-mechanical assemblies 


MATTATUCK MANUFACTURING COMPANY 
2000 EAST MAIN STREET 
WATERBURY, CONNECTICUT 
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DIESEL 
give more service! 


bCMUSC We lake 
lhe Cie... 


Thirty years of research, production and field 
experience have given Cummins Engines a 
reputation for long life, rugged dependability 
and operating economy 

The statistical quality control program as 
sures that every part used in a Cummins 
Engine meets rigid engineering standards 
Our objective ts to produce the finest engine 
possible. Performance records on all kinds of 
jobs indicate this is true. Further proof is 
offered by Cummins’ warranty—the indus 
try’s most powerful — 100,000 miles or one 


year. 


CTS 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
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Back of Each of 50,000 Items Sold by DON 
is an Institution of Service 
and a Guarantee of Satisfaction! 


$6 POaet 


Everything You Need... 
When You Need It! 


EQUIPMENT, FURNISHINGS & SUPPLIES 


Whether it be a carton of toothpicks or a battery of kitchen ranges 

a case of toilet tissue or a dish washer, no matter what you buy here 
it is guaranteed! Back of our written guarantee on EVERY ITEM is 
the name and reputation of DON. And in addition to QUALITY, 
VALUE, CHOICE and positive SATISFACTION, you get the service 
you're entitled to! Each order is shipped quickly—wswally the ver) 
same day it is received! 


A few of the $0,000 items sold by DON and listed below may suggest 


evn d ital Ba 
“a 66s DAA | Oe 
) PP tees “ree 


zs =». 


se 


Views ef the DON perme 
ment Exhibition Hell. You're 
slweys welcome. 


TT 1m 50) 


something you need NOW! 


Reminder CHECK 


Cofttee Urns 

Springsand Mattresses 

Silverware 

Trays and Covers 

Towels (Paper-Cloth) 

Electric Vegetable 
Peelers 

Floor Matting 

Sinks (Stainless Steel 

Galvanized) 

Double Boilers 

Chinaware 

lables and Chairs 

Floor Maintenance 
Machines 

Ovens (Gas-Electric) 

Towel Dispensers 

Ash Trays and Stands 

Mixers (All Kinds) 

Polishes and Cleaners 

Bar Stools 

Menu Covers 

Pots and Pans 

Lamps 


Bed Linens 

Dish Washers 

French Fry Cutters 

Unility Carts 

Cutlery 

Deodorizers 

Guest Room Furniture 

l oasters 

Spreads and Blankets 

Water Pitchers 

Mops and Brushes 

Ice Chippers 

Plastic Tableware 

Roll and Food 
Warmers 

Water Coolers 

Bar Supplies 

Steam Tables 

Soaps and Detergents 

Table Linens and 
Napkins 

Can Openers 

Vacuum Cleaners 

Uoiforms 


LIST: 


Hospital Supplies 

Butter { utters 

Electric Clocks 

Ranges and Bro 

Classware 

Paper Cupsa 

Curtains 

Coffee Makers 

Mnitation Supy 
Toilet Tissue 

Juicers 

Disinfectants ar 
Germicides 

Sand Urns 

Garbage and Storage 
Cans 

Food Grinders and 
Slicers 

Soda Fountain 
Supplies 

Floor Coverings 

Novelties Party 
Supplies 


SELF MEMO 


(Write down whot else you need) 


Talk it over with your DON salesman—write or telephone! 


2201 5S. LaSalle 


Chicago 


eowaro DON «a company 


° Ph. CA $-1300 
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Quality Control Assures High Product 
Performance and User Satisfaction 


In the production of De Laval equipment for agriculture and in 
dustry. precision manufacture and a well-developed system of Quality 
Control are essential to meet the requirements of continuous efhcient 


performance and trouble-free service 


Over the vears. the lovalty of De Laval users has been won and 


held beeause of our De Laval quality controlled from raw material 


De 
THE DE LAVAL SEPARATOR COMPANY 


POUGHKEEPSIE, N. Y. 


to final assembly. 








Poster Contest Winners 
Walter F. Re 


Figure | 


1 
nWeli 


Quality Control 


‘omething o I I 
S statistic 


\ modern a ai quality cor 
Che 


mpany 


instituted by 
Axle Cr 


chart our 


ster wa 
Det 
Today as WE 


the 


Ke! roit 
progres 
ell into sixth ve re can be 
» question but that atis 


mtrol 


i qua 


ity oe has resulted bette 


production improved employ mor 
and substantial savings 


Detroit the 


ale 

Timken 
argest producer of axles for 
and tractors Ir 
a major producer of oil 
and of 


plar ts 


buses idditior 
and Kas 
ing units metal stampings 

has nine states 

York, Pennsy Michigar 
ind Wiscor Sor of thes« 
added sin but 


has come 


been 


tion, a quality 
tablished and the 


the over i 


been es 
uded 
Apply 

wt 


ake 


r quant 
pany se produ 
approxi 
ot axies 


thar 12,000 


President, T 


J # Pian Je $i 
* i) DEPENDS” ~:/ 


1 on THE efficient 
Y OPERATOR 


QuaTY POSTER CONTEST Wa OF ama. om OO) Pa oe) 


Left to Right: The 
ind William E 


Cente icture 


Det 


al 
JAMES RAYER,. SR. 


Staff Supervisor of Quality 


EMPLOYE POSTER CONTEST 


post 


hourly-rated en 


by 


derst 


ot motivated 
employe iT 
Rathe 

tne 


ratior 


1ition of 


hourly 


9.481 in 


Author 
‘lair, Dety 


St 


( 


Timken-Detroit Axle 


John Bohl, Fi 


Plant Mar 


Company 


vance OT the 

pect d 
st and 

ilated. The 


May 23 witl 


ill empl yes o 


this created 


ng then to 


Qual 


INDUSTRIAL QUALITY CONTROL 





LA continuing program at 
TIMKEN-DETROIT 


At The Timken-Detroit Axle Company both management and 


employees are kept Quality-Control-conscious by this interest- 
ing and informative publication. Distributed regularly to all 
employees in their pay envelopes throughout Timken-Detroit's 
nine great plants, each pocket-size issue is devoted entirely to 
the subject of Industrial Quality Control—what it is, how and 
why it is used, and its importance to every man and woman in 
the Company. Here, indeed, is tangible evidence that The 
Timken-Detroit Axle Company is promoting and practicing 
Industrial Quality Control. 


TIMKEN 
AXLES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 


Standard 


PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA. N.Y. @ ASHTABULA, KENTON AND NEWARK, OHIO © NEW CASTLE PA 





various controlled dimensions and 


plots the 23 X and R charts neces- 
sary to maintain the dimensional 
quality that is required. All 100- 
percent nspections vere daiscon- 
tinued long ago 
This early experience a Timker 
Detroit Axle, with quality control 
techniques, convinced us that design 
adequate tooling, efficient yperators 
plus quality control, results in high 
quality at minimum costs 
Carrier Mounting Casting (Left) and Finish - Here is another example wher 
Machined (Right) 


quality control aided in producing 
thousands of quahty trouble-free 
parts (See 

Production on this gear blank runs 
12,000 a month. Since quality con 
trol was started v have machined 


about 576.000 of these gear blanks 
An average of nly 25 blank ire 
scrapped each month. Most of these 
are set-up plect 

This blank 
plant for cutting 
The only complaints 
garding the quality 
and burrs. The 
rected and th 
stopped. C 
has kept +} 
mum 

The QC 


ample t 


Figure 3-—Customer “A” Quality Summary 
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| ished part 


the interest in our program at all 
levels, that we work well into our 
sixth year of statistical quality cor riers are ! 
scrap iverag tions are 
month. This 


has beer 


trol. This was not always so. fe 
initiating a full-scale quality con 


trol program in an industry present 
many problems. Of course, there ecutive 

the « xperience of thers from which st 1952 
to draw, but each company present vere built 


‘ garding 


its own unique difficulties an 
system must, of necessity These as- 


trial and error. This was 
true at Timken-Detroit and 
true to some extent today 


We are satisfied with our prit shows the qual 


ist rhis pertorn 
the n that th 


und our basic system, but we 


remain flexible enough to meet 


challenges presented almost daily by tests each ass 
production changes, by desig: defects. The gea 


are all the gearing 
ported since 1949. We 


discrepancies " reje 


chances, by new products 
One of our earlier successes 


quality control techniques a 
tomer’s firs 


When this 


plied to a high production part, w: cu 
n machining a two-speed cart 
mounting shown in Fig. 2 yer ago, ei 
Turning, drilling, milling , i ] ! 
tapping, and precision | iz é n gu Gear Blank Forging (Top) 
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ymplete the machir 
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rne 
FINEST OF COTTONS 


WAM Soren 


MADE IN NEW BEDFORD FO 


WamsuTTa MILLS: 


> YEARS 


SUPERCALE SHEETS & PILLOW CASES 


New Beororo, MASS. 


*Where Quality Control has 
helped to build a name which 
has become synonomous with 
"Quality" - and continues to 
guard that reputation. 
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a TREN OFROM AKLE COMPANY 


QUALITY CONTROL DEPARTMENT 


Machine Study Showing 
Plottings for Dimension 
‘A” (Top), Dimension 
‘B” (Middle) and Di- 
mension “C” (Bottom) 
illustrated in Fig. 5 
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Te TAREN OFTPOR ARLE COMPANY 
QUALITY CONTROL DEPARTMENT 


(c) 


RuNOUT AT CENTER 
or sTtw 


ire 5—Drive Pinion. Top: Forg 
ing Bottom: Turned Blank 
Showing Dimensions Plot 
ted in Fig. 6 
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ACCOUNTING DEPARTMENT DATA 
PERCENTAGE OF DIRECT LABOR 


QUALITY CONTROL 
STARTED HERE 
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CONTROL 


Vain 


Right foreground: a aystem 
which automatically controls 
electrical resistance of the elec 
troplated wire. Left foreground 
a system which automatically 
moves, at a predetermined time 
interval, from wire to wire 
measures and records the resis 


tance of each 


New Example of Quality Control 


Here you see QC at work in one of 
the giant new electroforming ma 
chines developed by engineet at 


Western Electri 
25 strands of steel wire travel in 


In these machines 


par illel 850 feet from supply spool 
to take-up reel In tanks along the 
way, copper! lead and brass ar¢ de 


posited electrolytically in tandem 


For this type of product, where ele 
trical reistance is a major con 
sideration, effective control is neces 
sary from an economic standpoint 
Our prime objective is to apply the 
necessary amount of copper and no 
excess. To do this it was necessary to 
prov ide control over such variables 


as 


1. Incoming electrical line voltage 
fluctuations 


2. Possible failure of one of 16 
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rectifiers feeding the copper plating 


ection 
3 Changes 


trolyte due to temperature or con 


in activity of the ele 


centration variations 


4. Changes in distance between 
inode bed and wire due to continu 
ous consumption of anode during 


plating 
5 Wire speed changes 


6. Operation of machine at less 


) 


than capacity number of 25 channels 


Automatic regulation of the amount 
of copper on the wires in the ma 
chine originates with a measurement 
of the electrical resistance of one of 
the wires selected as a pilot for the 
Electrical 
from this continuous measurement 


remainder inteiligence 


is translated into an adjustment 
when required, of the total value 


of the plating current upon which 
the amount of copper deposited is 
directly dependent 


In addition, each machine has an 
iutomatic inspection device which 
measures the resistance of each of 
the 25 wires and records the values 
on a chart in order to provide a con 
tinuing picture of the effectiveness 


of the control systems 


Just one more example of how 
Western Electric engineers have long 
applied quality control to making 
good Bell telephone equipment at 


western Electric _f 
Cy 


A UNIT OF THE BELL SYSTEM SINCE 18682 
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Such quality 
gratifying, and reflects the 


improvement is ex- 
tremely 
effort and push behind the quality 
program at Timken-Detroit Axl 

Figure 12 shows the over-all qual- 
ity picture for all customers. During 
1949 an 


10.9 percent of the direct labor costs 


‘ xpend ture eq iivalent Oo 
1s required to correct lack of qual 
ty. During 1951 August 


this expenditure dropped to 3.3 pet 


through 


cent of direct labor costs This 
reduction « 63.1 
compared to 1949 and ce 


percent th 
cost as 


tainly licate mproved quality 


All quality control operations cen- 
ter under the supervisor in the home 
office in Detroit 


control 


although there are 
managers at the 
Actually, of course 


quality 
various plants 
virtually everybody is on the quality 
from the president to 


contr team 


the machine operator 
A keystone in our system is a 


Action 


ates with the quality cor 


port called Request for 


ol men or supervision and 


ritten report calling attentior 


rm point wu the manutacturing 


proce vhere ome maladjustment 


exist 


CUSTOMER PRODUCT GUARANTEE 
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11--Overall Quality Summary and Cost Ratio 


Fig 


IT’S WHAT YOU DO ABOUT 
QUALITY THAT COUNTS 


Achieving 


hard work and organization. As in 


such results requires 
dicated before, the products of Tin 

ken-Detroit are 
ous. Another point to be considered 


varied and numer 


is that much of our production is 


short-run, which means a _ large 


number of set-ups, changing of dies 
adjusting of tools. etc Hence the 
manpower requirements of our 


quality control force are greate 


than those of some other industries 


110 
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Request for Actior 
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iddressed to the qual ty control in 


’ 


vestigators o the plan manage! 


master mechanic, production fore 
men, and quality control people. It 
lists the 


plaat, department, part 


machine, and operation. It states 
the problem simply and winds up 
This re- 


quest is immediately referred by the 
to the departmental 


with “Please Investigate.” 
plant manager 
production foremen for action, and 
he must return a written reply on 
the back of the request 
the corrective steps he has taken 


outlining 


To aid the production peopl 
of the 24 QC investigators in the nine 
plants studies the problem if neces- 
sary and recommends corrective ac 
tion. To prevent any of these re- 
shuffle a 


report is mal 


quests being lost in the 
ogress 
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Through Integrated Production Operations 
Willys-Overland Controls Quality 


From Materials to Finished Products 


FOUNDRY—Aill of the blocks used for Willys FORGE — Wiillys-Overiond produces forgings to the 
Overland engines are cast in its foundry at Pontiac, Michigan. highest stondards of quality control in its forge shop. 


BODY PLANT —Stotisticol methods of physical in ENGINE PLANT— Here is some of the precision 
equipment used in the Willys-Overland engine plant. 


spection assure uniformly high quality of each unit 


As a pioneer of statistical quality control, Willys-Overland uses 
idvanced scientific methods recognized throughout industry. With 
its integrated production operations, such as those shown above, 
Willys-Overland carefully controls quality at every stage of manu- 
facture, from materials to finished products. 

As a leading manufacturer of military vehicles, Willys-Overland 
meets exacting standards required by the Government—standards 


which Willys-Overland also meets in its civilian production. 


WILLYS-OVERLAND MOTORS 


TOLEDO 1, OHIO 


AMERICA’S MOST USEFUL VEHICLES 


MAKERS OF 





“OPERATION EARTHMOVING” — another tough job 
that demands AMERICAN BOSCH performance 


heavy duty generators, voltage regulators and magne- 


Dams, airports, super-highways when contractors 
set out to move dirt, they really give Mother Earth a 
face lifting. And when projects involve millions of 
cubic yards of earth, giant trucks and earthmovers 
shoulder heavy loads help meet tight schedules 

American Bosch products contribute to the de- 
pendable, economical, efficient performance of both 
Diesel and gasoline powered equipment. On Diesels, 
American Bosch supplies one of the most vital ele- 
ments for reliable operation —the fuel injection sys- 


tem. And American Bosch electrical equipment — 


tos—has long been a symbol of dependability in 
construction, as well as many other fields 

Today’s American Bosch fuel injection equipment 
is the result of nearly two million man-hours of 
research and engineering. Combined with rigid stand- 
ards of precision manufacture and skilled service, such 
thorough developmental work indicates why American 
Bosch products are held in such high regard in the 
automotive, aviation and Diesel fields. American 
Bosch Corporation, Springfield 7, Massachusetts 


AMERICAN BOSCH 








The Statistical \pproach to Bulk 


Sampling Problems: 


B. H. LLOYD 
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permitted only a small d 
cost is not altogethe1 the 
rphosphate is divided be the sample size (the 
the manufacture of san ple ). The variati 
lizer and the con- shipment is the guide 
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is necessary within-shipment 
ments of bulk superp 


large but there 


at the 
The 
what 
ak of 
depends entirely iverse. The unive 
phosphate and perphosphate shippe¢ 


ch appear to o the period of time 


continually change 


fluence of many 
amping yroblel ] } 
. | ven It could be demo! 
aptiyv su mariz } 
© a ummarized permitted that effects 
unnot be made inde- 


ess which appeat 


the material 
morrow lapse 
hable unit ind bias, deliberat 


“ . pear aga appa 
quite frequently when selectior i If 


there 


ng. One could academically er 
process 


in a great nun of standard 
been filled as the If the inpred 
according to A to obtain, with 


pling shipme! behavior 


rcumstances 


a essment 


Lot Quality Assessment of Superphosphate 
Showing Confidence Ranges 


INDUSTRIAL QUALITY CONTROL 





Mdiuced a new 


each othe: 


TABLE Il-~ Analysis of Variane 








Analysis of Variance Breakdown 








Coded Values of A 








MAY, 1953 





ype 
ap} 


INDUSTRIAL QUALITY CONTROL 





| C Quality provides 


UNIFORM SURFACE TEXTURE 


in U'S°S Amerloy Wire 


MAY 


ALITY is carefully controlled throug! 
U-S-S Amerlovy. a hi 


wut it 
gh quality alloy headin 


rm surface texture to keep your production rates 
} 


\ - se 
Amerloy remarkably fre: ! If J ou u 
uniform color. Accurate dime .a% 7re...USe 
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Wior complet 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
N. SAN FRANCI' PACIF AST DISTRIBUTOR 
N, FAIRFIELD, ALA. SOUTHERN DISTRIBUT 
TEE EXPORT MPANY, NEW YORK 
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(1.96) (0.187 
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(0.05/20 ) 
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wledge of the equat 


, the cost of prepa 
Where Xx 


posite samples 
universe variance 
sampling error variance t . il lied b he numbe 
laboratory error variance . at ‘ Table IV give t 
numbe of composite For a giver 
number of sample units per comps 
i number of replicates per « ym posite 
Given « 0.030 and 0.005. value 


and r must be electe a to < 


0.000651 


0.000651 
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how we break tl 
ber of analyse 
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With no limit on the 
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similar problem is discussed 

computed a table of the optimum number 


i ' 
sampie for given values ol « Y ana the rat 


sampling to cost of analysis. By “optimum nun ber 


has in mind the number of 


mum variance tor any total expend 





relation exists between.the cost of 





swAMpiing 
An additional variable, m, is added in n 
and a non-linear relation exists between c ‘i Figur Cost of Preparing a Composite Sample of n 


and 4, but the general solution to this can be fou i \ Sample Units 


118 INDUSTRIAL QUALITY CONTROL 




















monvutlectured by 


TENNESSEE EASTMAN COMPANY DIVISION OF EASTMAN KODAK COMPARYT KINGSPORT, TENNESSEE 





TABLE IV-—Total Cost of Composite Sampling and through common : fhat we wish to have is a 


Analysis stable variance of random causes within 


as a . , - the universe to be sampled If effects are present apart 

! this so-called error, then they must be controlled 
n such a way that their contributions to varian 
1easurable. It is for this task that we 


matical model and the statistical tec 
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QUALITY CONTROL 


Establishment of Quality Control procedures 


has enabled us to furnish our customers with 
better. more uniform quality products 


U. §. PIPE & FOUNDRY COMPANY 


General Offices — Burlington, New Jersey 


Cast iron pipe and fittings for water, gas, sewerage 








and industrial service 


Centrifugally cast cylindrical shapes of: 
gray or alloy iron——carbon, alloy or 


stainless steel—dual metal combinations 








WOODWORTH 


N. A. WOODWORTH CO., 1300 EAST NINE MILE ROAD - DETROIT 20, MICHIGAN 
PRECISION GAGES - DIAPHRAGM CHUCKS AND ARBORS + CONE-LOK JIGS 





QUALITY 
CONTROL 
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Motorola TV. 


puts quality control 7Asc- in TV manufacture 


th | mon out of every 3 an eng 
Despite Motorola's widely imitated Motorol 


neer 3 leads in electronics 


ontributions toward simplification, the uniquely puts qu 
complex mechanism known as a television set Dnet — 
demands a degree of quality control Feral in engine 
i gineering 
Motorola's rise to leade rship in the First sesh ciate 


Big Four of TV attests to Motorola's rigid Frat in assembly 
standards of quality control Firat in testing 


unequalled in any other consumer product 


WORLD'S LARGEST EXCLUSIVE ELECTRONICS MANUFACTURER 
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Quality contro! controls the weather 


® In the broad range of International Harvester prod are so easily adapted to the exciting trends in mod- 


ucts, from air conditioners to the TD-24, the world’s yme decoration. Our new room air conditioners 

most powerful tractor, this company has always stood are also adaptable to these new and exciting trends 

for high quality. Every product we manufacture has suse they, too, are readily and beautifully cov- 

its quaiity controlled to assure the finest, most effi- red with matching drapery fabrics 

cient operation and overall customer satisfaction Whether it is for “weather control” through air 
Among the many new and improved products of conditioning construction of a new highway 

fered by International Harvester for 1953 none has high-speed truck transport or mechanized farm- 

attracted more attention than those produced by our ing—every piece of equipment International Har- 

Refrigeration Division. The household refrigerators vester builds is quality controlled to do a better job 

in the Decorator series—that enable owners to apply in its essential field 

fabric coverings to refrigerator 

doors — have had a particularly en- 


Oo 
thusiastic reception because they INTERNATIONAL | HARVESTER 


Chicago 1, Illinois 
Builders of products thot pay for themselves (n use International Trucks * McCormick Farm 


Equipment and Farmall Tractors * Crawler Tractors and Power Units * Refrigerators and Freezers 
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\ Production Experiment with Mechanical Assemblies 


ELLIS R. OTT 
Rutgers University 
1. Introduction 


al c 3. Arrangement of the factors in the ex 
tric kitchen-mixe col ‘ ' 


periment 
‘ me 1 ( ur in in this nit t 
at final is pection for ‘ \ 


experiment was to deterr 


I 0 om ft th mixers were Inefficient 
experiments had beet in to ! if d 1iem were “Efficient.” It 
fective units, but littl ‘ n ‘i 


as no equipment available 
, 
over several month 


v ag degree of efficiency” 
expe ! atior hould be tried Efficient (E) 

2. Choice of factors to include in the experiment » NO-go variety) 

There were different “theories” advanced ti explain tl 


of exp 
that new methods of 


‘ \“ agreed, ther 
trouble each ory had e evidence to ipport it ! y. s Note 1) of 
and some to co rad j mall commit ‘ epresent Then ea 

f, é lity co | met to a mark placed 
discuss possible ! o roub ! sear) which 

One ge i en t 


< i 0 | mi were tett 
definitely suspe ce ed , 


ing production 


on and stton those components desig 
of the 1 , saan , , ated on the basis 
] a comp 
estabDlis! 

Then thi 


e trouble 


pernap 
(intera 


be required 


Fig. 2 
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QUALITY CONTROL. 
ALL ALONG THE LINE 

ASSURES QUALITY PRODUCTION 
AT)Ai MINIMUM cCOsT TO 


WARNER GEAR cunts 


Geor blonking and cutting operations are 

shown on X and R charts 
" 
14 
}* 
Lr Incoming purchased parts are subjected to 
ay iS a occeptonce sampling in accordance with 
Md as MIL-STD-105A practice 


KX ond ® chorts are also used to gvord F fi, 
grinding operations 


—* 


ong a major supplier of original 

g 2 equipment to the automotive industry, 
Warner Gear Division has always 

maintained rigid control standards in 


4 every operation, adopting newer and 
better methods and devices as they 
have been introduced and proved. 


Such complicated assemblies as the 

Overdrive and the Automatic Torque 

Final assembly defects ore plotted on Converter transmission require 

© AQ owen Coteme Ger plese many exacting inspections — absolute 
tolerance limits and a running record 
of the accuracy maintained 
Automotive manufacturers the world 
over know that a product or part, de- 
signed, engineered and built by War- 
ner Gear will stand the test of usage 
and time. 


WARNER GEAR 


Automatic Torque Converter Trans- 
missions « Owerdrives « Synchro- 
nized Car and Truck Transmissions 











The Bossert Company 
A Division of The Timken-Detroit Axle Company 


Ltiea, N. Y. 
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METAL STAMPINGS 


DEEP DRAWING 
HEAVY AND LIGHT 


WELDING 


ASSEMBLING 
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Established 1896 








HARDEST 


OF ALL 
SURFACE PLATES 


MICROFLAT Granite Surface Plates 


present an absolute continuous bear 


COST LESS THAN 
METAL PLATES 

° ing objects do not cause humps. Being 

Tome Leow tise harder than hardened steel, can take 
BLACK GRANITE greatest mistreatment with uf causing 


Sizes: 9x 12 
te 48 x 120 


ing surface, finished up to 50 mil 
lionths inch. Incredibly smooth. Fall 


maccuracy of surface. No oiling. Will 
not rust or warp. No re-scraping or 
frequent refinishing. Can use for spot 
ting and “blueing in 


VELVET 
SMo0TH 


MOISTURE PROOF 

WON- CORROSIVE 
WRITE FOR 

BULLETIN 


4. Analysis. If gears wer 
predicted), then the mixers 
gears should rate I, and mixer 
E-gears should rate E But 
from gears alone but fro 
were paired with tops, the 


appear as a gear-top intera 


Now if the 


Is Significant 


These data have 
Fig. 3. Dotted lines 
the distance betv 
the symbol 204 
cannot be considered 
planations of the cause 

infidence level)—thu 
nor bottoms 


trouble 


The point 
the dotted lin 
tops which came 


trouble 


look at the int 
the most su pi 
Certain gear-t »p 
roughly the 9O- pe 
95 percent level 
effect to study 
should be designed 
thin the tops. (This 


ing the top into 


Important 

mittee were leay 
important to have 
happer Secondly 

that the cause of ne 

apparent with even fewe 


24 


This type 
ctrical mecnal 


localizing 





| ns 
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lod x 





v Y-.ae 


Sane 2 


SB ng 7 ER ER 


’ 





MCRS FLAT 
BLACK GRANITE SURFACE PLATES 


COLLINS MICROFLAT CO 


2326 E. Sth Se TR 4651 Los Angeles 21, Colif 











PRECALKED 
e 
OPEN 
BELL-AND- 
SPIGOT 
+ 
MECHANICAL 
JOINT 
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FLANGED 








this mark OF QUALITY IS 


YOUR PROTECTION 


ON CAST IRON PIPE 





ymi 


wvaud cast iron pipe. It is you 2° & sip PIPE 
j ) ed and approved by lead 
nd engineering association Vane ( D 

t rigid inspection ner ( t } > le n Pipe 
pped with f 


if 


emoark 
tered in the United ate 
sociation as a 


rol in the 





Prompt Shipment 








McWANE Cast Iron Pipe Company PACIFIC STATES Cast tron Pipe Co 


Birmingham, Alo Provo, Utah 
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experiment wi om} i approx! But when introducing experimentatior with 
rn ly two hou or more factors simultaneously essential that 
derstandable cx 


ot this Inefii 
presented. A graphical pres« 
then by the time confiden 


mclusions of the experimentation 


ntation is feasible 


should 
trouble ; fo ywever, the previous 

mae Sige cpane aeutien © er two and three variables 
he futile and th has been established in the techr iques ft experimenta- 

tion with several factors, it is time to consider the desigr 

‘ tors. Nothir 


round ue 
trouble was found enabled the gr o run ; 
i experiments with me 

dividing the top int - 
if value is accomplished 


are important 


ment identihes 


imilar experiment 


natural componer i 
) it convimk 


Note 4 
ding on the design of 


combinatior 


de« 
clude all eight 


called a Factorial Des 


naintained ther 
Design unl the 


e begir 











Quality Controlled 


AUTOMATIC 


SCREW MACHINE 


PARTS 


Mn 








INLAND AUTOMATIC, INC. 


Subsidiary of Inland Manufacturing Company 


1108 Jackson Street Omaha 8, Nebraska 
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Electron microscope 


Aluminum analyzed...while you wait! 


Less than a minute after a sample disk of Alcoa Aluminum 
is placed in a direct-reading spectrometer, the chemical 
composition is flashed to the melting room. By this system, 
alloys can be held closer to the desired composition during 
the melting and alloying operations. End result: higher 
physical properties that better the quality and lower the 
cost of finished product 

\ battery of seventeen direct-reading spectrometers 1s 
just part of Alcoa’s testing equipment. It includes metallo 
graphic microscopes, electron microscopes, radiograph 
X ray, and other standard and special apparatus, much 
of which Aicoa desiyned and built 

\ ire dedicated, like the American Society for Quality 
Control, to the betterment of products through quality 
control. ALUMINUM COMPANY OF AMERICA, 880-E Alcoa 


Building, Pittsburgh 19, Pa 


Alcoa S 
Aluminum 


ALUMINUM COMPANY OF AMERICA 











The symbol ao, represents the “standard” deviat 


! I correspond’ ng to p These lir vO be at 0.825 

of the difference of two percentages. In our example 0.405 

are comparing samples of size n 24 drawn from T / a a that ti nly percentage 
er ~ a ig , e see la 1e Oni perc ilages 

process with p 0.615 hich are significantly different (at the 20 level) cor- 


T, and T (Th difference is also significant 


experiment t as possidi« to select 
yug and I-mixe 24 of ich) to make al 
The de /2 > I les Sar I i ( 0 mponen Was 
A quotient of two would be exces 
about once n twenty times (corre 
percent assurance) 
Now a geometri 


made by drav 


This can be 
nblies are ob 


' ] 'T’ y ‘ 7) i ¢ ] " 
| an V u ol cal ) used » draw 
The se two nes are a d r a ‘ nm al ¢ % 


pair of (symmetrical) per ‘ al draw! - } r ’ t for significa it S i described in 
Sarre graph with this pair of 1 with 


i 


atec 
ignificantly different (at the = 


are outside the two lines 
Similarly, lines can be drawn to re present 


ence at the ta level (99.7 percent irance ) 








Probl ms r sol ation, and coT- 
em De alment ee 
(2G published in this department, 
should be addressed to 
. . ar Be PAUL C. CLIFFORD 
PAUL C, CLIFFORD, Editor 89 Norman Rd 
Montclair, N. J 











Back Home and Broke 


Going to India on a United Natio 
Mission on Quality Control w 


as ir 
many Ways a mo ewarding expe 
rience It wa i challenge to ti 
find f 


ad solution or ul entirel 


and 
i y new 
set of problen And believe me. i 
dia has proble ms too. We hope that 
we did -not create more thar 
olved. We left w the firm belief 
that given time India will discover 


satisfactory solutions for her prob 


lems And we returned to ours here 
| 


with the fe« 


ing that they 


relatively easy 


Oh, We Ain't Goi a Barrel of Money 


This feeling was quickly dispelled 
as we faced good old Form 1040 
Every time that we tried that one we 
kept hearing Mark Twain's « 
about liars, damn liars and statis IQC y 


ticians, and wondered if the Bureau 


u pos 
rating problen 
of Internal Revenue re: believed inspected fo 
it Then there was 1e¢ arrival of where | 
Justin, the sixth little Clifford. Sinc« diffe 
he was just too late for an addi 


rent 


tional deduction, we couldn't see why 
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Problem 8 


Problem 1 
We 
problem 
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Suggested Solution 


Les..| 1 
these 


OPTICAL 


(U) AIDS 


answer your 


PRECISION 
PRODUCTION 


PROBLEM 


CONTOUR MEASURING 
PROJECTOR No other projec 


can matct rac angular 


neasurements to ite of are 
direct 


r 


with a protractor 
line afr measurciiic t » ‘< 
Arange of 4 x th the cross slide 
stage. Dimensio d protiles 
of producti ‘ 
pared direct! 
the projected 
or wit 
imposed 


for Catalog D 


WRITE «. complete information on 
these three important optical aids de 
signed to save yo time and money 
y imay he paying many times over 
their moderate cost in lost time and 
reje ts. Bausch & Lomb Optical Co 

S ‘ I t N. ¥ 


INDUSTRIAL 
STEREOMICROSCOPE 


production and increases ac 

" mall parts assembly, and 
pection of tools and finished part 
ages are as natural-looking as thoug! 
with the u anded ve ride? 
puonal mounting for use 
and sous spection setup 


for practical use 


TOOLMAKERS' MICROSCOPE 
Ihis sturdy microscope gives you 
one inch linear measurements to 

OOO) ind angular measurements 


(with protractor eyepiece) to 1 





minute of are Operation is ex 


tremely ssmple and fast. Opaque and 
transparent objects of any contour 


can be measured. Catalog D-22 





E. Perry of Virginia Polyte 


s = ' stitute, Franklin E. Satterthwai 
— EC RS " . : j , 
y Rath and Strong and Harry 
REASONS ‘ -— e : of Hughes Aircraft. Al AN 


WHY SKF = 
1S PREFERRED what different so 
BY ALL INDUSTRY 


, 
eve 


INDUSTRIES, IN« PHILA 


oakKF 


BALL AND ROLLER BEARINGS 











weW OPTICALMETHOD ong 
GUARANTEES PRECISION = 


that a cri 


expected 


hundred it 
above the contro 
demerits per unit 
control limits f 
now 4.16 and 11.84 
Our second que 
concern the desi 
number of ur 
The absence of mechanice! he 
or electronic parts assures 1 
superior accuracy end re- defect need not shov 
liability since the optical trol condition If 
method is practically un- . . 
affected by heat, wear of t this large 


ports, backlash, etc critical defects be kept 


large enough 


pra * 
—— Je 


This LEITZ ORTHOMETER speeds up inspection Problem 6. Suggested Solution 
ollows more then one person to view scole F) k G. Nort 

simulteneously. The only moving ports ere the rank Gs. i 

cortect tip end mirror Corporatior 


sends in the 


— 
EE 


One greduction represents 50 millionths 
Guoranteed eccuracy over full range of 200 this proble m 
qreduations (.010") is .00001 ods for estimat 
items below ; \ 
BE SAFE — SEND FOR GUIDE skewed distributior 
“OPTICAL MEASURING METHODS” “Any method of estims 


ql <r 


GEORGE SCHERR CO.. Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


200-OC LAFAYETTE ST. « N.Y. 12, N.Y. 








percentage of items below a giver 
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- Control 


Engineer 
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Heres instantaneous 
dimensional gaging 


PAR-AC I Piven Gas 


in tenths of tenths” 


’ 


on high-production 
or toolroom work 


Wic Ree AC 8 


. with RECORDING of meas- 
urements when desired 


Cleveland Electronic Gages 
provide the numerical data re 
quired for statisty il quality con 
quickly, dependably, in’ the 
Readily idapted lo 


ipplications tutomati 


trol 
shop spec! | 
ineludin 
iging and sorting 

Way we tell you more? Drop in at 


BOOTH 23, ASQC Show or write: 


a Se ke 
INSTRUMENT COMPANY 


value (as 0.001) depends upon the 


assumption that a previous distribu 


tion can (and will) be duplicated in 


the future, or upon the assumption 


that the sample 1S 


batch 


pattern in the 
large 


test of 


duplicated in the 

An appropriate this as- 

is to make a control chart 
some measure of skewness. In« 

I think there 

look the generality 

the method described by Shewhart 


is Criterion I, which is not 


sumption 


dentally s some ten- 


aency ot 


limited 


to the 


distributions can be 


» straight lines or 


In othe 


approximates 


normal probability 
long 

one distr 
short tail another 
the standard deviation of the normal 
distribution that fits the part below 
the mode of the skewed distributior 
determined graphically and 


stimation The 


pape! 
tail 
ibution 
In this situation 


words, the 


normal and the 


can be 
ised as a basis 
accuracy somewhat 
where 0.001 falls on Fig. 1 of 
102 I1QC, May 1952 

“If the skewed pattern Is 


the skewedness modifies 


depe 1 


page 


repeated 
consistently 
the method. but sho 


affect the reliability of the 


ild me greatly 


predic 


tion 
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ANALYSIS OF VARIANCE 

A NEW WAY TO GET BETTER 
RESULTS, SAVE MONEY IN 
MILL TESTING, Adrian C. Dor 
enfeld, University of Alabama 
(Engineering and Mining Jour- 
nal—v. 153, n. 10, Oct, 1952, p.78) 
Factorial is described 
and explained in detail. Essen- 
tially this is a method of analy- 


design 


sis of variance to separate the 
effects of interaction of a series 
of variables. The 


s method is illustrated in de- 


application of 


APPLICATION—ELECTRICAL 
INDUSTRY 
PAPERS ON 

TROL 
(Transactions of the 
QC-1, Aug. 1952) 
This transaction contains the 
following articles on the quality 


QUALITY CON- 


IRE—PG 


control of electronic equipment 
Not specifically statistical quality 
control. Articles included 
Tube Reliability 
Manufacturer's Viewpoint,” M 
A Ache son 
Tube Applications for In- 
creased Reliability,” W. R 


are 


from the 


Jones 


the Complexity 
Military 
Need for 
Increased 


“Discussion of 
and Unreliability of 
Equipment and the 

Simplification and 

Lift A S Br wn 
Maintenance Minimization ir 
Large Electronic Systems,” W 
D McGuigan 

The Reliability Pr 
Guided Missile Developmen 

A. C. Packard & Royal Well 

Application Engineering for 
»ved Electronic Reliabil 


d Missiles,” W. T 


»blems 


Impre 
ity in Guide 
Sumerlin 


PRODUCTION CONTROL OF 
PRINTED RESISTORS, W. H 
Hannahs and J. W. Eng, Sylvar 
Electric Products, Inc 
(Electronics—v. 25, n. 10, Oct 
1952, p. 106) 

This article discusses the tech 
in the 


nical problems involved 


control of five major variables 
effecting the quality 
As an aid to 


gineering techniques 


of printed 
resistors other en- 
fre quency 


distributions are used 


APPLICATION— 

MISCELLANEOUS 
CASE STUDIES IN THE AP- 
PLICATION OF INDUSTRIAL 
STATISTICS TO PAPER- 
MAKING, II, Charles A. Bick- 
ing and Richard T. Trelfa 
(Tappi Sept 
p. 413) 
Two 


are pr esented 


v. 35, n. 9 1952 


additional studies 


Case VI disc usses 


case 
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ENGINEERING STATISTICS AND 
QUALITY CONTROL 


By lnvinc W. Bors 
Ready in A 


SAMPLING INSPECTION BY VARIABLES 


ith ‘i 


STATISTICAL QUALITY CONTROL 
New 2nd Edition 


Ry Fucene L. ¢ 
rsity WUeGranw-H 


Send for copies on approval 


McGRAW-HILL BOSK CO, 
330 West 42nd Street 
New York 36, N. Y. 





Colonel Lewis Walker's shoes equipped with the 
1896 progenitor of the slide fastener, trod an arduous 
road before the founder of Talon, Ine. was able to 


bring about the development of the modern zipper. 


New models and designs came along, but the at 
tainment and maintenance of quality was alwavs a 


primary consideration 


When you stop to think about the stresses and 
strains zippers have to overcome it becomes apparent 
that the strengih. dependability appearance and all 
iround performance of Talon* zippers are industrial 
iccomplishments of a high ordet 


Naturally. Talon. Inc pays close attention to all 


phases of quality control, utilizes techniques and pro 


cedures far in advance of those of even a few vears 


igo. 


Talon, Ine. is going to keep on emphasizing quality 

a fact important to manufacturers who buy our 
zipper for their product, to retailers and to the ulti 
mate users. Look for the name “Talon” on the pull 
tab 


TALON, INC MEADVILLE, PA. 


Talon Inc., Meadville, Pennsylvania—World's largest zipper manufacturer 








Compact, unified, extremely 
readable 


AN INTRODUCTION 
TO STATISTICS 


By CHARLES F. CLARA 


b mory t nmiveraity 


1953 266 pages illus 
Up-to date in a rapidly growing 


field 
SAMPLING 
TECHNIQUES 


" WitLiam ¢ ‘cm HRAN 
The Johns Hopkins Universit 
I h 


1953 330 pages illus $6.50 
A modern tool for planning and 
analysis 


AN INTRODUCTION 
TO LINEAR 
PROGRAMMING 


fi A. (HARNESS, © w COOPER and 
4. HENDERSON 
all of Carnegie Inatitute of 
Technology 


1952 74 pages $2.50 
Write today for copies on 10-day 
approval. 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue 
New York 16. N.Y 











pape! 


chart caicu 


MATHEMATICAL ASPECTS OF 
WORK-FACTOR ALLOW 
ANCES FOR SIMULTANEOUS 
STANDARD ELEMENTS OF 

Dye Work 
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QUALITY CONTROI ) WORK, Dict LD 
BRICANTS, Carlyle R. Burt Fact { , 
(The Institute ) t 
GI)—v. 16 


Not SQC 
ENGINEERING AND aren. Maa 
STATISTICS IN TIME STUD) 
EXPERIMENTS gente eB anny Sige ve 
NOMOGRAM FOR EVALUAT ee mee ek a 
ING TEST DATA, Edward ( 
Varnum, Barber-Colmar 


‘ 
greats 


MANAGEMENT AND 
PERSONNEL, GENERAL 
EVERY MAN HIS OWN INSPEC 

TOR EVERY FOREMAN 


~ Southerr ‘alifornia (Pag 
11.) 
HIS OWN BOSS AT GRAF EVALUATION IN A PROGRAM 
LEX. E. J. Tangerman. Exe: TO PROMOTE RATING ABII 
, Edit ITY IN TIME STUDY WORK 
(American Machinist 97 n 3 R. O. Swalm, Syracuse Univer 
Feb. 2, 1953. p. 
This 


mpany 
ng, de 
smphasis 
placed upo responsibility o 
the individuals involved 


INDUSTRIAL MANAGEMENT an 
\ MATHEMATICAL FOUNDA- tic A modified use of t 
TION FOR INDUSTRIAL EN mean square deviation of 
GINEERING, Heward P. Em« correlation between actual and 


Unive t f Tennesse ated values leve loped 
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Over 85% of the torque wrenches 


used in industry ore 


MISCELLANEOUS THEORY AND APPLICATION 


INDUSTRIAL UTILIZATION OF GENERAI ih 75 
SCIENTIFIC SKILLS, Dr. Day G 

ees range nace . QUALITY CONTROL METHODS UR. EY 

sor, Department of Industria sian Shainin, Chiet Engmest, | | TONGUE Wanncueer 


Read by Sight, Sound or Feel. 


la 


@ Permanently Accurate 
@ Practically indestructible 


yh) 


(PART VIII iscertaining Mi; @ Faster—Easier to use 
, , Cay ‘ , 
@ Automatic Release 


@ All Capacities 


in inch owaces iach 

pounds feet pounds 

All Sizes from 0-6000 

INSPECTION OF TELEGRAPH tolerance 
MATERIAL, B. Pomerant PART 
Wests | n Technica ve isses the 


Vill 


Every 
manvfocturer 
design and 
production man 
should have 
this volvable 
doto. Sent upon 
request 





IT MUST 
BE RIGHT / 





This worker is inspecting the work of the knotter in the 
New Holland Model 77 automatic pick-up baler an im 
portant part cf the quality control program at New Hol.and 


There's no two ways about it... a hay baler has to tic 


knots right. Or else a farmer has broken bales around the knotter was in perfect adjustment when it left the 
his field—and a pack of peeves about his baler factory 

At New Holland every knotter is inspected as part of | New Holland believes quality control in manufacturing 
the company’s quality control program. Knots are tied saves a lot of troubles in the field 


and builds sales 
and then sent right with the baler to show the farmer through 


satished customers 


NEW HOLLAND MACHINE COMPANY, NEW HOLLAND, PA. 
A Subsidiary of The Sperry Corporation. 


FIRST IN GRASSLAND FARMIN 














REPORTED—NOT REVIEWED 
T-TEST TECHNIQUES, T. R 


TRAINING AND EDUCATION 

MAKE STATISTICAL METH 
ODS EASIER TO UNDER Bainbridge 
STAND (Modern 
(Factory Manag. and Maint 1952, p. 35) 

111, n. 2, Feb. 1953, p. 92) ON THE PROBABILITY FUNC- 
The Timken Roller Bearing TION IN A NORMAL MULTI- 
Company statistical quality cor V ARIATE DISTRIBUTION, R 

S. Varma 

(Quarterly Journal Mechanics & 

Applied Mathematics—v. 5, Sept 

1952, p. 361) 

CONFIDENCE INTERVAL FOR 
THE PROBABILITY THAT A 
NORMALLY DISTRIBUTED 
VARIABLE EXCEEDS A GIV- 
EN VALUE, BASED ON THE 
MEAN AND THE MEAN 
RANGE OF A NUMBER OF 
SAMPLES, T. J. Terpstra 
(Applied Scientific Research, 
Section A—v. 3, n. 4, 1952, p. 297) 

CRITICAL STUDY OF MODERN 
METHODS OF STATISTICAL 
CONTROL — NEW CONTROL 


Textiles, v. 33, Oct 


dev ices are 
The “tt 


be ad box sampling 


trol demonstration 
illustrated and described 
include the 
demonstrator, the assembly to 
erance demonstrator 100 percent 
inspection machine, the quit 
cunx, and the dice board as a 


control chart demonstrato1 


STATISTICS 

SOME NEW DESIGNS OF LATIN 
SQUARE TYPE, S. C. Pearce: 
(Royal Statistical Society, Jow 
nal, B—v. 14, n. 1, 1952, p. 101) 

DESIGN AND ANALYSIS OF 
BLOCK EXPERIMENTS, K. D 
locher METHODS, R. Cave 
(Royal Statistica (Microtecnic v. 6, n. 1, 1952, p 
nal, B—vy. 14, 1 ) 79) 


Fortheoming Courses in 


Statistical Quality Control 


7th ANNUAL PURDUE COURSE be held under the 
purdus University will hold its TAPPI and Western Michigan Col 
ege, June 15-26, 1953. Its first pur- 


seventh 


»-sponsorship of 


annual advanced courss 
to acquaint paper mill per- 


with the 
| methods to thei: 

it is desi 
training to those individuals 


statistical meth 


Quality Control by Statistical 
Methods June 3-11, 1953 As j 


past the course 


applicability ol 


oe aoe problems 
who have had an elen gned to give pre 


entary co 
and want to learn about some 
ther statistical methods not pre 


such course 


» that they may us« 


sented in as in research nm production and 


The topK include 


t and estimator acceptance 


shanthicence In quality co 
st partly 
ible equentia t egul: ( ! im aboratory,y 
\ be dis 

ol applying stat 
ll problems. Sec- 
om the industry 


experience with 


be conducted by 

Prof. Geoffrey 

and teacher Beal if th sity of Connec- 

ticut formerly f the Institute of 

Prof. Burt urdue Iniversity Paper Chemistry: Dr. Charles A 
Lafavett ! Bicking Research and Development 
Division, Ordnance Department, for- 

WESTERN MICHIGAN COLLEGE merly with Hercules Powder Com- 
\ conference on the application of pany; Dr. Charles H. Butler and Di 
: Beeler, Mathematics Depart- 
nt festern Michigar 


lation ma my 


statistical methods to problen Fred 


of the pulp and paper indust College 
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Eight evening talks by men fron 
dustry will be given. Outside speak 
ers will include: Mr. O. H. Somers 
of Western Printing & Lithographing 
Wisconsin; Mr 
Buffalo Electro- 

Buffalo, New 


Company, Racine, 
Fred R. Sheldon 

Chemical Company 
York; Mr. R. T. Trelfa, Watervliet 
Paper Company, Watervliet, Mich 
igan; and Mr. B. E. Sooy, the Gard- 
ner Board and Carton 
Middletown, Ohio 

The conterence is 


Company 


essentially 
planned for men with university de 
grees. It will be given o f thirty 
five enroll, but not m« than fifty 
will be accepted, in either the firs* 
week 
week (more advanced) sections 
Those wishing to attend 
regiser for either week, with ; 
of $100, or for both weeks 
lee of $200 Fees include roc 
board. For further information write 
to Prof. Charles H. Butler, West« 
Michigan College, Kalamazoo, Mic! 


igan 


(elementary) or the second 


UNIVERSITY OF COLORADO 
ten-day course in basic SQC w 
offered by the College 
Engineering (including the Depart 
ments of Applied Mathematics and 
Mechanical Engineering) at the Un 
versity of Colorado, Boulder, Colo: 
ado, June 16-26, 1953, inclusive 
This will be a basic course cove 


l be 


ing control charts and acceptances 
sampling and other statistical tech 
niques useful to industry and bus 
ness. The course will be intensive 
mathematically non-technical 

practical It will be the fourth suc 
course given by the university 
Tuition is $100 


books and supplie s 


which inclue 
Living accon 


modations will be available in mod 


ern university housing facilities, ir 
cluding meals, or rooms and cabir 
may be obtained in hotels and tourist 
camps off the campus 

Further inquiries and applicatior 
should be addressed to Prof. John F 
Wagner Department Applied 
Mathematics, University of Colorad 
Boulder, Colorado 


UNIVERSITY OF MICHIGAN 
be University of Michigan has 

scheduled the sixth annual pres 
entation of its ten-day intensive 
course in statistical quality control 
for Aug. 17-27, 1953, on the campus 
in Ann Arbor. This is a first course 
for executives and supervisory pet 
sonnel; it is practical and mathemat 


ically non-technical It includes the 
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standard control charts and sampling me day a week weeks as has tolerance combinations, simple and 
acceptance plans together with other been the practice in the Basic Cor ultiple regression and correlation 
Dasic tec hniques ference Series h square basic ¢ xperime ntal de- 
Instruction includes lectures, dem- The cour is designed to provide I analysis of variance, and the 
and additional ir ction for persons rganization and management of a 


neces. The same experienced who have had a basic course and ir iality control program 


f the course dustrial experience in the SQC field Tuition is $150, which includes 


onstrations practice sessions 
ne charge 

vill be $100 It will include advanced topics in and instructional material. Fo 

SQC such as sampling by variables ‘ onal information write to Prof 

sequential analysis (both attributes ul Ott or Mason E. Wescott 

106 Rackhan ing, J / ! and measurements), narrow-limit Iniversity College, Rutgers Univer 


Michigar gaging, significance of differences ‘ New Brunswick, New Jersey 


FOURTH “HORSE'S MOUTH" 
COURSE 


1950-1952 


INDI-AC and PAR-AC GAGES 
Help the TIMKEN Company Make Bearings 


to .000075” Maximum Runout 


PIMAKEN Double Zero prere » in final inspection of all assembled 


roller bearings are produce rT hearing for flat or parallelism 





masvimunm runout of only 0000 ind fer runeut—both within 


TT 


» millionths This means that 


tors prrevetine im 


held o 0000 Brag Cog agains Par-Ac Production Gage heads 


and rollers and amplifiers are used 
Working ccuracy on a 

prod tion ba ca feor musa it the sehine in production 

method andl for hich. , > nspection of rollers after grinding 


for diamete per d out 0 
ing equipment that ru r diam r.tay ind out-of-round 


dependable fast-actin 
easy to set up and read lo e . in TOO final inspection of rollers a 
tbo ind for sorting the rollers by 


im mere ents of (0020 


ithin .cooo20 


these requirements Dimken 0 
pany ¢ eers chose Indie Ne and 


etronm iin equipment 
\ ir tolerances are . 


Indi-Ac Electronic Indicators clase as these. Cleveland Electronic 
are used pages can serve you well in the shop 


+ in centering races to 0000 runout oolroom on we room. Write for 
of the OD. for setting up to grind vulletins on the Loveli- Vc di Par-\e 
the ID concentric anel com thee Miero-A reads 


> in spot-checking and 100 final (WO) per civ iston 
inspection of finished race t ee 


RUTGERS UNIVERSITY ech Gn tenen te suaaliiel. Un tenet 
\ eight-day Advanced Cour square with the fac md the [D and whe Oe era’ bs : ee ae 


Quality Control by Statistic: OD concentric—all within 000025 - ' eprint, Want « copy? 
Methods will be ffered by Rutgers 
University at Newark, New Jer Designed, developed and manufactured by 


Sept $-16, 1953. This will be 


tensive course designed as a follow- Wa WAUIN-V DMT Lan ill 4b maen 


up to the Basic Conference Series 
Formerly Graham-Mintel Instrument Co. 


but running fo s} nsecutive 
735 CARNEGIE AVE. CLEVELAND 15, OHIO 


lays (Sundays excepted 
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AIRCRAFT FUEL PUMP LINERS 


the PROFILOMETER 


Thompson Products, Inc., of Cleveland, Ohio, in production of 
high precision parts for both the automotive and aircraft held 
has found the Proflometer an important shop tool in regulating 
quality and incre asing production ot accurately mac hined and 
ground parts 

A specific example is Thompson production of liners for aircraft 
fuel pumps. Extreme surface accuracy in making these high 
prec ision liners ts of prime imp rtance 

Due to the close clearance of rotor blades within the liner, surtace 
roughness measurement of the 1.D. must be held to a maximum 
of 12 microinches!' 

Thompson finds that a fast, positive I.D. surface roughness 
measurement, made by the Prohlometer after liners are ground 
Mives an accurate check ot de sired quality without muc sswork 
Result—assured precision giving longer life to liners when used 
in aircraft engine fuel pumps 

To be s#re of precision surtace roughness measurement, plants 
throughout the world are relying upon the Proflometer today 
In your production and inspection departments you 

also can obtain the exceptional advantages of the 

Prohlometer as an important shop tool 


To learn more about the Profilometer, write today for 
this free bulletin How to Specify Surface Roughness 
and Why 


Profilometer is a registered trade name 


| Micnom ETRICAL 
MANUFACTURING COMPANY 


formerly PHYSICISTS RESEARCH COMPANY 
Instrument Manufacturers 


ANN ARBOR 2 MICHIGAN 


8TH SQC COURSE FOR THE 
CHEMICAL INDUSTRIES 
_ eight-day intensive training 
‘& course in quality control for th 
chemical! industries will be offered 
by the Rochester Institute of Tech- 
nology at Rochester, New York, Oct 
13-21 1953 Ir ontrast » courses 


which usually emphasiz nechani« 


Rocheste1 


Rocheste 


STATE UNIVERSITY OF IOWA 


demonstrat 


eve ing ques 


the 

Make 
servations dire y with the 
Further inquiries concert 

course should be addressed to Pro- 

fessor Lloyd A. Knowler, Chairmar 

Department of Mathematics, The 


State University of lowa, Iowa City 
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Federal Products Corporation OBC 


Hudson Motor Car Company There are just 3 reasons why more and more people 
Hughes Aircraft Company specify Rockbestos Wire and Cable every day: 


Hunter Spring Company 
Eich Rockbestos item is designed to give maximum safety 


Inland Manufacturing Company and service on the job 


International Business Machines : 
Corp Each is skillfully made to these specifications with the 


International Harvester Company right materials 


And held to closer quality tolerances than ever before by 
Statistical Quality Control. At Rockbestos, the exact, 


Johns-Manville Corporation 
Johnson Gage Company ' 
Jones & Lamson Machine Company IBC unerring yardstick of statistics gages every step of 

Jones & Laughlin Steel Corporation 5 manufacture from incoming raw materials to the outgoing 


dp 
Kelsey -Hayes Wheel Company finishec i roduct. 
’ ‘ ‘ 
Magnaflux Corporation The result a better wire or cable every inch just as 
The Glenn L. Martin Company you specify... yet sold at a competitive price. 
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McGraw-Hill Book Company, Inc FO? PERFECTLY UNIFORM PEAK PERFORMANCE USE 
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How fo speed production Pa 


with MAGNIFIERS 
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P. A. Sturtevant Company 
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@ It is money directly in your pock 


s s ~ ~ r hen you purchase from the 
Tam Positive Cost Control... | sccoco'n ‘icc 


no 
gupstituTe e Almost without « 


R ed by 
coat The SELECTROL Automatic high-speed 


WEIGHT checkweigher will weigh, classify and sort 
your products into precise over, under and 
correct weight groups. Each unit is counted 
Three counters record the weight classi 
fication of each unit. Valuable statistical 
information is gained. Remote indicator 
lights may be positioned at your filling or 
processing machine for constant control 
Missing components in a box or container Next, To Our Advertisers 
may be detected on the SELECTROL and a re 
those boxes or containers short parts will be etter medium to advertise you 
ejected from your line. Write for literature 


increasingly 


covering complete details ir Society is growin, 
Selectrol precedented rate 


f 


Mode! 1200 e Even those o is who may 


momentarily irritated at running 
into an ad in the wrong place 
welcome the information about 


your products 


BETTER QUALITY CONTROL e And don't forget—-when you put 
BETTER CcOosT CONTROL as much quality into your adver- 


tising as you do into your product 
THE EXACT WEIGHT SCALE COMPANY 


957 W. Fifth Avenue, Columbus 8, Ohio 
2920 Bloor St. West @ Toronto 18. Canada INDUSTRIAL QUALITY CONTROL 


it is sure to attract our readers 
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A netic Sort for Cali Contra 


InconmPorateco 1946 


Yi well certify that 


{Edward Baden 
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ee a 


- 











individual's name will be i 


these fund I ) ) it The 


nembershiy t wa scribed on the ertificate iS illus 


trated ix one for Edward Hader 


show! 


tter would be writter 


» Clarily the ituatior 


Since 


accompanving illustra 
these tw , 
lor 


i he ost of a tificate i S300 
intere ncluding ailing det direct 
ver the expenses i i m the ni nal ofh ind remit 
' de aumneet 
ired to make the Brumbaus Awa 
$100.00 
It is estimated that $4000.00 is ne« 
make the Brumbaugh Award st 
taining on this basi und that $2000.01 
will make the Shewhart 
elil-sustaining 


Th one 


imilar to a trust fund 


he respective award Sample 
available 


rather than the present $50.00 and . at the 


ASQC Booth d conventio 


in Philade Iphia 





POSITIONS WANTED 


funds are i pat Address all replies to box number references 


American Society for Quality 
ised for any other purpose “he t m 5036, 70 East 45th Street 


itive Committee 


Sections and 


appea 
individual 
fund rT 

When 
ure reached the funds 

it and a list of cor ‘ 
will be published n the Yearbook 


The present status of the fu: 





v¢lp build these 


mentioned above 


1s follows 
Brumbau Awat 
Shewhart Meda 
Therefore we Quality Contro ingineer or Quality 
your help and th ) ir ‘ Manager wants to prove his worth a1 
idvance in 
Willing to 


Box 9F2 at the above address 


Sections in attempting progressive company 


funds reach the announces cate Please reply 1t 


ASQC 
MEMBERSHIP CERTIFICATES 
The Society now has 

membership certificates for each of ture and inspection of jet id pistor 


the three 


Young Executive with 15 years man 


available agement experience in the manufac- 


grades of membership sireraft « . and «parts will be 
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available upon suitable 


ent employer. Resume 
request Please reply 


the above addres 
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Connecticut firm ha 


ENGINEERS 
openings for tw 
experienced quality control engineer 
Prefer mechanica wv electrical eng 
neer with experience in ma 

and sembly of electro-mechanical 
struments. Excell opportunity fo 
qualified met 

either direct); 

indoctrins 

esurne 

ing exper 


the abov 


CONSULTING SERVICES 


Responsibility of the American Society for 
Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual 
heation requirements for the several grades 
of membership are set forth in the Constitu 
on of the Society 





Management Controls 


POUNDED IN 1945 
References and Literature on Request 
699 Rose Ave 


Des PLAInes, ILt 
Vanderbilt 4-6533 


Senior Partner 
W. E. JONES 
Fellow, ASQC 








Consulting Services in Quality Contr 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge 
Chappequa, New York 


Telephone 
Chappeque 1-0715 








HARMON 5S. BAYER 
Senior Member ASQC 


1154 Book Building 


Detroit 26, Michigan 


Telephone 
WOodward 5-0202 
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Red Gank 60144 7 
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in-plant Training 
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Product Imprevemunt 
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M MODELS 


3 SCREEN SIZES 


Pedestal Type 
14” Diam. Screen 


Bench Type 


14” 


5 


C 


Bench Type 
5%" x 7%" Screen 
Diam. Sc reen 5 Models 
4 Models 


Unsurpassed Inspection Versatility 


JONES & LAMS 


The Essenc 


( par 


1 Optical 


ard use. Yet 
st lards 

@ They meet ¢! yuire 

@ They precisely measure h« 

Tt ire to 

@ Theycompare 

@ They are convenient to 

@ They operate 

@ They will photograph 


@ Several persons m 
@ They will inspect a: 


ments 


cy Wi MCast 


ately 


j 
cle 


rt 


Vertical Type 
14” Diam. Screen 


G 


Ks ===> \ 


f STANDARD CHA 
FIXTURES 


rt 


Machine Tool Craftsmen 


ON OPTICAL COMPARATORS 
e of Quality Control 


1 and built like nm gged machine tools to withstand 


ators are 
the most exacting laboratory 


accuracy to satisty 


1 pre luction i cuon 


r, as we 


of t 
ighe las angles to degrees and minutes 


000! 


and measure the amount of error 
al 
the ¢ 


iy 
1 me 


Direct 
Projection 
Type 

2 OS | O60 


| hi 
| 


Pedestal Type 
30” Diam. Screen 


Jones & Lamson Machine Company 
510 Clinton Street, O=pt. 710 
Springfield, Vermont, U.S.A 
RTS a , 
ed } 
nite NAME 


COMPANY 


Simce 1835 —— 





JONES & LAMSON gen 


| 
JONES & LAMSON MACHINE COMPANY 
U.S.A. 


510 Clinton St., Springfield, Vt ® 


COMPARATOR DIV. 


Dept. 710 city 





When Your Jobs Reach PROCESS ENGINEERING... 
= ...Call FEDERAL In 
for GAGE ENGINEERING 


4 Complete Set of Gages... 
Engineered By Federal For Inspecting The 
Working Parts Of An Automobile Sub-Assembly 


Photo shows Gages for use at production and at final inspection. All these Gages 
were engineered directly from customer's Process Sheets and were designed from 
the sample parts shown and from blueprints. Each Gage checks a different dimen 


sion and is shown with its single master (not two) 


involves 


tic 
Aina” 


WHEN YOU START TO PROCESS YOUR JOBS, Designing machines, fixtures and tools 
that's the time to take advantage of our years of ex- 
perience in designing every sort of dimensional visual 
gage. Our engineers know how to set up your gaging 
requirements and save you time and money 
At Federal we know the basic difference between edge of 
designing and building precision gages and designing variations precisely 
other mechanical products minimum of friction and smertia in the working parts 
—and a hundred other details which do not concern 


usual tool and machine designer 


Use Federal’s highly specialized experience and ob- 
tain the benefit of our extensive know-how and skill 
o matter whether it's an Air or Automatic Gage or 


N 

a Dial Indicator type, there is every reason you should 
get better gages if Federal designs and builds them 
Call in Federal when you start processing a job and 


Federal Products 


holding workpieces in position by force—transterring 
and transforming power to act as wanted—counteract- 


Suv NNY 
‘ 


43 iSuia 
SaAllsQudia 


ing Peat y Stresses and strains 

Designing precision gages, however, requires knowl- 
‘ f r f f 

fy and fransfer measurement 


. 
v 


how to magni 
withour / of motion—with a 


eiaOd @ 3N39N3 


HDIA 


! Largest manufacturer devoted exclusively to designing and let us engineer your gages for you 
manufacturing all types of DIMENSIONAL INDICATING GAGES Corp 55 Eddy Street, Providence 1, R. I 





